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This appendix contains analytical results for core samples, ground water, 

surface water, and sediment samples collected in 1986, 1987, and first quarter 1988 

when available for  the Solar Ponds Area. The enclosed data are presented in the 

following order: 

Appendix C-1: Soils Analytical Data 
Volatile Organics 
Semi-Volatiles 
Pesticide/PCBs 
Radionuclides 
Inorganics 
Metals 

Appendix C-2: Ground-water Analytical Data Alluvial 
Wells 

Volatile Organics 
Radionuclides 
Inorganics 
Met a 1s 

Appendix C-3: Ground-water Analytical Data Bedrock 
Wells 

Volatile Organics 
Radionuclides 
Inorganics 
Metals 

Appendix C-4: Surface Water Analytical Data 
Volatile Organics 
Semi-Volatiles 
PesticidelPCBs 
Radionuclides 
Inorganics 
Metals 

Appendix C-5: Sediment Analytical Data 
Volatile Organics 
Semi-Volatiles 
Pest icide/PCBs 
Radionuclides 
Inorganics 
Metals 

SOLARPOND CLOSURECHARACTERIZATIONREPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY 1988 APPENDICES 



APPENDIX C-1 

SOILS ANALYTICAL DATA 
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VOLATILE ORGANICS 
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BH87-881-010 
BH8 7-88 1-0 11 
BH87-881-012 
BH8 7 -8 8 1- 0 0 1 
BH87-881-007 
BH87-881-015 
BH87-881-016 
BH8 7 -8 8 1-0 17 
BH8 7 -88 1-004 
8710-073-0110 
BH8 7 -8 8 1 - 0 0 2 
BH87-881-008 
BH87-881-009 
BH87-881-020 
BH87-881-018 
BH87-881-019 
BH8 7 -8 8 1-02 1 
BH87-88 1-02 5 
BH8 7 - 8 8 1 - 0 2 6 
BH87-881-027 
BH87-881-028 
BH87-881-029 
BH8 7 -8 8 1-0 3 0 
BH87 -88 1-03 1 
BH87-881-032 
BH87-88 1-03 3 
BH87-881-044 
BH87-881-053 
BH87-881-054 
BH87-881-055 
BH87-881-056 
BH87-881-035 
BH87-881-036 
BH87-881-037 
BH87-881-038 
BH87-8 8 1-03 9 
BH87-881-040 
BH87-881-041 
BH87 -8 8 1-04 2 
BH87-881-043 
BH87-881-013 
BH8 7-88 1-0 14 
BH8 7 - 8 8 1 - 0 2 3 
BH87-881-024 
BH87-881-045 
BH87-881-034 
BH8 7 -8 8 1-04 6 
BH8 7 -8 8 1-04 7 
BH87-881-048 
BH8 7 -8 8 1-04 9 
BH8 7 -8 8 1-05 0 

SP018700FS 
SP018704DH 
SP018705DH 
SP018711DH 
SPO 18 7 13 DH 
SP018716BR 
SP018721DH 
SP018723DH 
SP028711CT 
SP03 87 03 FS 
SP038711DH 
SP038713CT 
SP038716BR 
SPO487004D 
SP048702DH 
SP048704DH 
SP04 8 7 07 DH 
SP048710DH 
S PO 4 8 7 12 DH 
SP048715FS 
SPO 4 8 7 17 DH 
SP048720DH 
SP048722DH 
SP048725DH 
SP048727DH 
SP048730DH 
SP048732DH 
SP058700DH 
SPO 58 7 02 DH 
SPO 58 7 04 DH 
SP058707DH 
SP068702FS 
SP068708DH 
S PO 6 8 7 11DH 
SPO 68 7 13 DH 
SP068716DH 
SPO 68 7 18 DH 
SP068721DH 
SP068724DH 
S PO 6 8 7 2 6 DH 
SP08 8 7 0 6CT 
SP088709BR 
SPO9 8 7 0 6CT 
SP098708BR 
SP11870008 
S P118 7 0 8 DH 
SP118711DH 
SP118 7 14 DH 
SP118716DH 
SP118719DH 
S P118 7 2 1DH 

-11 



List: Customer ID’S: All 

BH87-881-051 
BH87-881-052 

SP118724DH 
SP118726DH 



Toluene-d8: 90 X 
Bromofluorobenzene: 110 % 

1,2-Dichloroethane-d4: 118 % 

BH87-881-01 
SP018704DH 
Soi I 
UG/KG 
1 .o 

I _ _  - - - - _  - _ - _ - _  

88% 
130 % 
112 % 

0 %  
0 %  
0 %  

0 %  
122 % 
118 % 

Chloromethane. ..................... 
Branomethane ....................... 
Vinyl Chloride ..................... 
Chloroethane ....................... 
Methylene Chloride ................. 
Acetone ............................ 
Carbon Disulfide ................... 
1,l-Dichloroethene ................. 
1.1-Dichloroethane ................. 
Trans-1,2-Dichloroethene ........... 
Chloroform ......................... 
1.2-Dichloroethane ................. 
2-Butanone ......................... 
l,l,l-Trichloroethane .............. 
Carbon Tetrachloride ............... 
Vinyl Acetate ...................... 
Bromodichloromethane. .............. 
1,2-Dichloropropane ................ 
Trans-1,3-Dichloropropene .......... 
Trichloroethene. ................... 
Dibromochloromethane ............... 
1,1,2-Trichloroethane .............. 
Benzene ............................ 
cis-1,3-Dichloropropene ............ 
Bromoform .......................... 
4-Methyl-2-pentanone ............... 
,?-Hexanone.. ....................... 
Tetrachloroethene.. ................ 
1,1,2,2-Tetrachloroethane .......... 
Toluene ............................ 
Chlorobenzene ...................... 
Ethylbenzene ....................... 
Styrene.. .......................... 
Total Xylenes ...................... 

2-Chloroethylvinylether ............ 

50 U 
50 U 
50 U 
50 U 
25 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
50 U 
25 U 
25 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
50 U 
25 U 
50 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 

50 U 
50 U 
50 U 
50 U 
25 U 
50 U 
25 U 
25 U 
25 U 
25 U 
6 J  
25 U 
50 U 
25 U 
25 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
50 U 
25 U 
50 U 
50 U 
25 U 
25 U 
25 U 
25 'U 
25 U 
25 U 
25 U 

50 U 
50 U 
50 U 
50 U 
25 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
50 U 
25 U 
25 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
50 U 
25 U 
50 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 

50 U 
50 U 
50 U 
50 U 
25 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
50 U 
25 U 
25 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
50 U 
25 U 
50 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 

Modifiers: U=Analyzed, not detected. J=Present below detection limit. B=Present in blank. NS=Not spiked. %=Percent recovery. 



Sample Information 

RFW Batch ID: BH87-881-007 BH87-881-015 BH87-881- 0 16 BH87-881-017 
Customer ID: SP018713DH SP018716BR SP018721DH SP018723OH 

Matrix: Soil Soi 1 soi L Soi 1 
Units: UG/KG UG/KG UG/KG UG/KG 

Dilution Factor: 1.0 1 .o 1 .o 1 .o 

Surrogate Recovery 

Toluene-d8: 0 %  
Bromofluorobenzene: 0 %  

1,2-Dich loroethane-d4: 114 % 

84% 
126 % 
104 % 

78 % 
126 % 
118 % 

a4 % 
130 % 
112 % 

........................................................................................................................... 
Ana 1 yt es 

Chloromethane ...................... 
Bromomethane ....................... 
Vinyl Chloride ..................... 
Chloroethane ....................... 
Methylene Chloride ................. 
Aceto . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Carbon Disulfide ................... 
1,l-Dichloroethene ................. 
1,l-Dichloroethane ................. 
Trans-1.2-Dichloroethene ........... 
Chloroform.. ....................... 
1,2-Dichloroethane ................. 
2-Butanone ......................... 
l,l,l-Trichloroethane .............. 
Carbon Tetrachloride ............... 

50 U 
50 U 
50 U 
50 U 
25 U 
50 U 
25 U 
25 U 
25 U 
25 U 
6 J  
25 U 
50 U 
25 U 
25 U 

Vinyl Acetate ...................... 50 U 
Bromodichloromethane ............... 25 U 
1,2-Dichloropropane ................ 25 U 
Trans-1,3-Dichloropropene .......... 25 U 
Trichloroethene. ................... 
Di bromochloromethane.. ............. 
1.1.2-Trich1oroethane .............. 
Benzene ............................ 
cis-1,3-Dichloropropene ............ 
2-Chloroethylvinylether ............ 
Bromoform .......................... 
4-Methyl-2-pentanone ............... 
2-Hexanone ......................... 
Tetrachloroethene .................. 
1,1,2,2-Tetrachloroethane .......... 
Toluene ............................ 
Chlorobenzene ...................... 
Ethylbenzene ....................... 

25 U 
25 U 
25 U 
25 U 
25 U 
50 U 
25 U 
50 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 

Styrene ............................ 25 U 
Total Xylenes ...................... 25 U 

50 U 
50 U 
50 U 
50 U 
25 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
50 U 
25 U 
25 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
,25 u 
25 U 
50 U 
25 U 
50 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 

50 U 
50 U 
50 U 
50 U 
25 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
50 U 
25 U 
25 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
50 U 
25 U 
50 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 

50 U 
50 U 
50 U 
50 U 
25 U 
50 U 
25 U 
25 U 
25 U 
25 U. 
25 U 
25 U 
50 U 
25 U 
25 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
50 U 
25 U 
50 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 

Modifiers: UrAnalyzed, not detected. J=Present below detection limit. BsPresent in blank. NS=Not spiked. %=Percent recovery. a 



Chloromethane ...................... 
Branomethane ....................... 
Vinyl Chloride ..................... 
Chloroethane ....................... 
Methylene Chloride ................. 
Acetone............................ 
Carbon Disulfide ................... 
1,l-Dichloroethene ................. 
1,l-Dichloroethane ................. 
Trans-1,2-Oichloroethene ........... 
Chloroform ......................... 
1,2-Dichloroethane ................. 
2-Butanone ......................... 
1,1,1-Trichloroethane .............. 
Carbon Tetrachloride ............... 
Vinyl Acetate. ..................... 
Bromodichloromethane ............... 
1,2-Dichloropropane ................ 
Trans-1,3-Dichloropropene .......... 
Trichloroethene... ................. 
Oibromochloromethane ............... 
1,1,2-Trichloroethane .............. 
Benzene. ........................... 
cis-1,3-Dichloropropene ............ 
2-Chloroethylvinylether ............ 
Bromoform. ......................... 
4-Methyl-2-pentanone ............... 
2-Hexanone ......................... 
Tetrachloroethene .................. 
1,1,2,2-Tetrachloroethane .......... 
Toluene ............................ 
Chlorobenzene ...................... 
Ethylbenzene ....................... 
Styrene ............................ 
Total Xylenes ...................... 

50 U 
50 U 
50 U 
50 U 
25 U 
50 U 
25 U 
25 U 
25 U 
25 U 
10 J 
25 U 
50 U 
25 U 
25 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
50 U 
25 U 
50 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 

8710-073-0110 
SPO38703FS 
Soi 1 
UG/KG 
5.0 

- _ - _ - _ _ - - - _ _ - - _  

50.00 U 
50.00 U 
50.00 U 
50.00 U 
18.00 JB 
50.00 U 
25.00 U 
25.00 U 
25.00 U 
25.00 U 
25.00 U 
25.00 U 
50.00 U 
25.00 U 
25.00 U 
50.00 U 
25.00 U 
25.00 U 
25.00 U 

25.00 U 
25.00 U 
25.00 U 
25.00 U 
50.00 U 
25.00 U 
50.00 U 
50.00 U 
25.00 U 
25.00 U 
25.00 U 
25.00 U 
25.00 U 
25.00 U 
25.00 U 

8.00 JB 

BH87-881-002 
SP038711OH 
Soi L 
UG/KG 
1 .o 

50 U 
50 U 
50 U 
50 U 
25 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
50 U 
25 U 
25 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
50 U 
25 U 
50 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 

BH87-881-008 
SPO38713CT 
Soil 
UG/KG 
1 .o 

_ _ - - - - _ _ _ _ _ _ _ _ _  

84 % 
132 % 
120 % 

- _ - - - - _ _ _ _ _ _ _ _ _  

50 U 
50 U 
50 U 
50 U 
18 J 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
50 U 
25 U 
25 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
50 U 
25 U 
50 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 

Modifiers: U=Analyzed, not detected. J=Present below detection limit. B=Present in blank. NS=Not spiked. %=Percent recovery. 



e SOLAR POND BOREHOLE SAMPLES 
GC/MS DATA SUMMARY 

Volatile HAZARDOUS SUBSTANCE LIST COMPOUNDS 

Sample Information 

Toluene-d8: 88% 
Bromofluorobenzene: 130 X 

l82-Dichloroethane-d4: 118 X 

84% 
130 % 
118 % 

94 % 
116 % 
114 % 

86 % 
120 % 
120 % 

Chloromethane. ..................... 
Bromomethane ....................... 
Vinyl Chloride ..................... 
Chloroethane ....................... 
Methylene Chloride. ................ 
Acetone ............................ 
Carbon Disulfide. .................. 
1,l-Dichloroethene ................. 
1,l -Dichloroethane.. ............... 
Trans-1,2-Dichloroethene ........... 
Chloroform ......................... 
1.2-Dichloroethane ................. 
2-Butanone ......................... 
1,l.l-Trichloroethane .............. 
Carbon Tetrachloride. .............. 

50 U 
50 U 
50 U 
50 U 
25 U 
50 U 
25 U 
25 U 
25 U 
25 U 
5 J  
25 U 
50 U 
25 U 
25 U 

Vinyl Acetate ...................... 50 U 
Bromodichloromethane ............... 25 U 
1,2-Dichloropropane ................ 25 U 
Trans-l,3-Dichloropropene.. ........ 25 U 
Trichloroethene. ................... 25 U 
Dibromochloromethane ............... 25 u 
1,1,2-Trichloroethane .............. 25 U 
Benzene 25 U 
cis-1,3-Dichloropropene ............ 25 U 
2-Chloroethylvinylether ............ 50 U 
Bromoform. ......................... 25 U 
4-Methyl-2-pentanone ............... 50 U 
2-Hexano ne ......................... 50 U 
Tetrachloroethene.. ................ 25 U 
1,1,2,2-Tetrachloroethane .......... 25 U 
Toluene... ......................... 25 U 
Chlorobenzene. 25 U 
Ethylbenzene ....................... 25 U 
Styrene ............................ 25 U 
Total Xylenes ...................... 25 U 

............................ 

..................... 

50 u 
50 U 
50 U 
50 U 
25 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
50 U 
25 U 
25 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
50 U 
25 U 
50 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 

50 U 
50 U 
50 U 
50 u 
25 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
50 U 
25 U 
25 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
50 u 
25 U 
50 U 
50 U 
10 J 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 

50 U 
50 U 
50 U 
50 U 
25 U 
50 u 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
50 U 
25 U 
25 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
50 U 
25 U 
50 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 

25 U 

Mcdif iers: U=Analyzed, not detected. J-Present below detection limit. B=Present in blank. "+Not spiked. %=Percent recovery. a '  



- - - -  
Surrogate Recovery 

Toluene-d8: 
Bromofluorobenzene: 

1,2-Dichloroethane-d4: ------------__-_--------.----------- 
Ana lytes 

Chloromethane ...................... 
Bromomethane ....................... 
Vinyl Chloride. .................... 
Chloroethane ....................... 
Methylene Chloride. ................ 
Acetone. ........................... 
Carbon Disulfide. .................. 
1,l-Dichloroethene ................. 
1,l-Dichloroethane ................. 
Trans-1.2-Dichloroethene ........... 
Chloroform ......................... 
1,2-Dichloroethane ................. 
2-Butanone ......................... 
l,l,l-Trichloroethane .............. 
Carbon Tetrachloride.. ............. 
Vinyl Acetate. ..................... 
Bromodichloromethane ............... 
1,2-Dichloropropane.. .............. 
Trans-1,3-Dichloropropene .......... 
Trichloroethene .................... 
Dibromochloromethane.. ............. 
1,1,2-Trichloroethane .............. 
Benzene ............................ 
cis-1,3-Dichloropropene ............ 
2-Chloroethylvinylether ............ 
Bromoform... ....................... 
4-Methyl-2-pentanone ............... 
2-Hexanone.... ..................... 
Tetrachloroethene. ................. 
1,1,2,2-Tetrachloroethane .......... 
Toluene ............................ 
Chlorobenzene ...................... 
Ethylbenze ne ....................... 
Styrene ............................ 
Total Xylenes ...................... 

50 U 
50 U 
50 U 
50 U 
25 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
50 u 
25 U 
25 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
50 U 
25 U 
50 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 

50 U 
50 U 
50 U 
50 U 
25 U 
50 U 
25 U 
25 U 
25 U 
25 U 
1 1  J 
25 U 
50 U 
25 U 
25 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
50 u 
25 U 
50 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 

50 U 
50 U 
50 U 
50 U 
25 U 
50 U 
25 U 
25 U 
25 U 
25 U 
10 J 
25 U 
50 U 
25 U 

25 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
50 U 
25 U 
50 u 
50 U 
23 J 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 

BH87-881-027 
SPO48715FS 
Soi 1 
UG/KG 
1 .o 

- - - - - - - - - - - - - -  

86 % 
126 % 
120 % 

.............. 

50 U 
50 U 
50 U 
50 U 
25 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
50 U 
25 U 
25 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
50 U 
25 U 
50 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 

Modifiers: U=Analyzed, not detected. J=Present belou detection limit. B=Present in blank. NS=Not spiked. %=Percent recovery. 



RFU Batch IO: BH87-881-028 BH87-881-029 BH87-881-030 
Customer ID: SP048717DH SP048720DH SP048722DH 

Matrix: Soil Soil Soi 1 

Units: UG/KG UG/KG UG/KG 
Dilution Factor: 1.0 1 .o 1 .o ----------------_---~----------------.----------------------------------------------------------~------ 

Surrogate Recovery 

Toluene-d8: 80 % 
Bromofluorobenzene: 132 % 

1,2-Dichloroethane-d4: 126 % 

86% 
136 % 
122 % 

80 % 
134 % 
126 % 

Ana 1 ytes 

Chloromethane ...................... 
Bromomethane ....................... 
Vinyl Chloride ..................... 
Chloroethane.. ..................... 
Methylene Chloride ................. 
Acetone. ........................... 
Carbon Disulfide ................... 
1,l -Dichloroethene.. ............... 
1,l-Dichloroethane ................. 
Trans-1,2-Dichloroethene ........... 
Chloroform ......................... 
1.2-Dichloroethane ................. 
2-Butanone ......................... 
l,l,l-Trichloroethane .............. 
Carbon Tetrachloride ............... 
Vinyl Acetate. ..................... 
Bromodichloromethane. .............. 
1,2-Dichloropropane ................ 
Trans-1,3-Dichloropropene .......... 
Trichloroethene .................... 
Dibromochloromethane ............... 
1,1,2-Trichloroethane .............. 
Benzene. ........................... 
cis-1,3-Oichloropropene ............ 
2-Chloroethylvinylether ............ 
Bromoform .......................... 
4-Methyl-2-pentanone ............... 
2-Hexanone ......................... 

50 U 
50 U 
50 U 
50 U 
25 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
50 U 
25 U 
25 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
50 U 
25 U 
50 U 
50 U 

Tetrachloroethene .................. 25 U 
1,1,2,2-Tetrachloroethane .......... 25 U 
Toluene ............................ 25 U 
Chlorobenzene ...................... 25 U 
Ethylbenzene ....................... 25 U 
Styrene. ........................... 25 U 

50 u 
50 U 
50 U 
50 U 
25 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
50 U 
25 U 
25 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
50 U 
25 U 
50 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 

50 U 
50 U 
50 U 
50 U 
25 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
50 U 
25 U 
25 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
50 U 
25 U 
50 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 

Total Xylenes ...................... 25 U 25 U 25 U 

82 % 
136 % 
120 % 

50 U 
50 U 
50 U 
50 U 
25 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
50 U 
25 U 
25 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
50 U 
25 U 
50 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 

Modifiers: U=Analyzed, not detected. J=Present below detection limit. B=Present in blank. NS=Not spiked. %=Percent recovery. 

0 



Sample Information 

Toluene-d8: 8 4 % 
Bromofluorobenzene: 130 % 

1,2-Dichloroethane-d4: 124 % 

82 X 
126 % 
122 x 

70.4 % 
68.8 % 
61 % 

72 % 

57.6 % 
72 % 

Ana 1 ytes 

Chloromethane ...................... 
Bromomethane. ...................... 
Vinyl Chloride ..................... 
Chloroethane. ...................... 
Methylene Chloride.. ............... 
Acetone............................ 
Carbon Disulfide ................... 
1,l-Dichloroethene ................. 
I,?-Dichloroethane ................. 
Trans-1,2-Dichloroethene ........... 
Chloroform ......................... 
l,2-Dichloroethane ................. 
2-Butanone ......................... 
l,l,l-Trichloroethane .............. 
Carbon Tetrachloride. .............. 
Vinyl Acetate ...................... 
Bromodichlorwnethane ............... 
Trans-1,3-Dichloropropene .......... 
Trichloroethene. ................... 
Dibromochloromethane ............... 
1,1,2-Trichloroethane .............. 
Benzene. ........................... 
cis-l,3-Dichloropropene ............ 
2-Chloroethylvinylether.. .......... 

1,2-D i ch loropropane.. .............. 

50 U 
50 U 
50 U 
50 U 
25 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
50 U 

25 U 
25 U 

50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
50 U 

Bromoform. ......................... 25 U 
4-Methyl-2-pentanone ............... 50 U 
2-Hexanone ......................... 50 U 
Tetrachloroethene.. ................ 25 U 
1,1,2,2-Tetrachloroethane .......... 25 U 
Toluene ............................ 25 U 
Chlorobenzene ...................... 25 U 
Ethylbenzene ....................... 25 U 
Styrene ............................ 25 U 
Total Xylenes ...................... 25 U 

50 U 
50 U 
50 U 
50 U 
25 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
50 U 
25 U 
25 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
50 U 
25 U 
50 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 

50 U 
50 U 
50 U 
50 u 
25 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
50 U 
25 U 
25 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
50 U 
25 U 
50 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 

50 U 
50 U 
50 U 
50 U 
25 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
50 U 
25 U 
25 U 
50 U 

25 u 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
50 U 
25 U 
50 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 

25 U 
25 U 

Modifiers: U=Analyzed, not detected. J=Present belou detection Limit. B=Present in blank. NS=Not spiked. %=Percent recovery. a 



RFW Batch ID: BH87-881-054 BH87-881-055 8H87-881-056 8887-881-035 
Customer ID: SP058702DH SP058704DH SP058707DH SPO68702FS 

Units: UG/KG UG/KG UG/KG UG/KG 
Matrix: Soil Soi 1 Soi 1 soi 1 

Dilution Factor: 1.0 1 .o 1 .o 1 .o ------___-_-_______-------------------------------------------------.-----~------------------------------------------------ 
Surrogate Recovery 

Chloromethane.... .................. 
BrMnomethane ....................... 
Vinyl Chloride. .................... 
Chloroethane............. .......... 
Methylene Chloride ................. 
Acet o n e . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Carbon Disulfide ................... 
1,l-Dichloroethene ................. 
1,l-Dichloroethane ................. 
Trans-1,2-Dichloroethene ........... 
Chloroform ......................... 
1,2-Dichloroethane ................. 
2-Butanone ......................... 
l,l,l-Trichloroethane .............. 
Carbon Tetrachloride ............... 
Vinyl Acetate ...................... 
Bromodichlormthane ............... 
1.2-Dichloropropane ................ 
Trans-1,3-Dichloropropene .......... 
Trichloroethene. ................... 
Dibromochloromethane ............... 
l,l,2-Trichloroethane .............. 
Benzene ............................ 
cis-1,3-Dichloropropene ............ 
2-Chloroethylvinylether ............ 
Bromoform .......................... 
4-Methyl-2-pentanone ............... 
2-Hexanone.... ..................... 
Tetrachloroethene .................. 
1,1,2,2-Tetrachloroethane .......... 
Toluene ............................ 
Chlorobenzene ...................... 
Ethylbenzene ....................... 
Styrene ............................ 
Total Xylenes ...................... 

50 U 
50 U 
50 U 
50 U 
25 U 
50 u 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
50 U 
25 U 
25 U 
50 U 
25 U 
25 U 
25 u 
25 U 
25 U 
25 U 
25 U 
25 U 
50 U 
25 U 
50 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 

50 U 
50 U 
50 U 
50 U 
25 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
50 U 
25 U 
25 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
50 U 
25 U 
50 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 

50 U 
50 U 
50 U 
50 U 
25 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
50 U 
25 U 
25 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
50 U 
25 U 
50 u 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 

50 U 
50 U 
50 U 
50 U 

6.4 J 
50 u 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
50 U 
25 U 
25 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
50 U 
25 U 
50 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 

Modifiers: U=Analyzed, not detected. J=Present below detection limit. B=Present in blank. NS=Not spiked. %=Percent recovery. 



RFW Batch ID: 
Customer ID: 

Matrix: 
Units: 

Dilution factor: _----------------__-------.--------- 
Surrogate Recovery 

BH87-881-037 
SP068711DH 
soi 1 
UG/KG 
1.0 _ _ _ _ _ - _ _ - _ _ _ - - _ - -  

BH87-881-038 
SP068713DH 
Soi 1 
UG/KG 
1 .o 

_ _ _ _ _ _ _ _ _ _ _ _ - _  

OH87-881-039 
SP068716DH 
Soi 1 
UG/KG 
1 .o 

- - - - _ _ - _ - - - _ - _ _ _ _ _  

Chloromethane ...................... 
Bromomethane.... ................... 
Vinyl Chloride ..................... 
Chloroethane ....................... 
Methylene Chloride ................. 
Acetone ............................ 
Carbon Disulfide ................... 
1,l-Dichloroethene ................. 
1,l-Dichloroethane.. ............... 
Trans-1,2-Dichloroethene ........... 
Chloroform ......................... 
1,2-Dichloroethane.. ............... 
2-Butanone ......................... 
l,l,l-Trichloroethane. ............. 
Carbon Tetrachloride.. ............. 
Vinyl Acetate ...................... 
Bromodichloromethane ............... 
1,2-Dichloropropane ................ 
Trans-1,3-Dichloropropene .......... 
Trichloroethene. ................... 
Dibrmchloromethane. .............. 
1,1,2-Trichloroethane .............. 
Benzene ............................ 
cis-1,3-Dichloropropene ............ 
2-Chloroethylvinylether ............ 
Bromoform .......................... 
4-Methyl-2-pentanone ............... 
2-Hexanone ......................... 
Tetrachloroethene. ................. 
1.1,2,2-Tetrachloroethane .......... 
Toluene ............................ 
Chlorobenzene ...................... 
Ethylbenzene ....................... 
Styrene ............................ 
Total Xylenes ...................... 

50 U 
50 U 
50 U 

52 
50 U 
25 U 
25 u 
25 U 
25 U 
25 U 
25 U 
12 J 
25 U 
25 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
50 U 
25 U 
50 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 

50 u 

50 U 
50 U 
50 U 

25 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
50 U 
25 U 
25 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
50 U 
25 U 
50 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 

50 u 

50 U 
50 U 
50 U 
50 U 
25 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
50 U 
25 U 
25 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
50 U 
25 U 
50 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 

50 U 
50 U 
50 U 
50 U 
25 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
50 U 
25 U 
25 U 
50 U 
25 U 
25 U 
25 u 
25 U 
25 U 
25 U 
25 U 
25 U 
50 U 
25 U 
50 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 

Modifiers: U=Analyzed, not detected. J=Present below detection limit. B=Present in blank. NS=Not spiked. %=Percent recovery. 

0 



RFU Batch ID: 
Customer ID: 

Matrix: 
Units: 

Dilution Factor: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Surrogate Recovery 

BH87-881-041 
SP068721DH 
soi 1 
UG/KG 
1.0 

8H87-881-042 
SP068724DH 
Soi L 
UGIKG 
1 .o 

- - - _ - _ - - _ - - - - -  . _  

Chloromethane ...................... 
Bromomethane ....................... 
Vinyl Chloride. .................... 
Chloroethane.. ..................... 
Methylene Chloride ................. 
Acetone ............................ 
Carbon Disulfide ................... 
1.1-Dichloroethene ................. 
1.1-Dichloroethane.. ............... 
Trans-1,2-Dichloroethene ........... 
Chloroform ......................... 
1,2-Dichloroethane ................. 
2-Butanone ......................... 
l,l,l-Trichloroethane .............. 
Carbon Tetrachloride.. ............. 
Vinyl Acetate ...................... 
Bromodichloromethane ............... 
1,2-Dichloropropane ................ 
Trans-1,3-Dichloropropene .......... 
Trichtoroethene .................... 
Dibromochloromethane ............... 
1,1,2-Trichloroethane .............. 
Benzene ............................ 
2-Chloroethylvinylether ............ 
Bromoform .......................... 
2-Hexanone ......................... 
Tetrachloroethene .................. 
1,1,2,2-Tetrachloroethane .......... 
Toluene ............................ 
Chlorobenzene ...................... 
Ethylbenzene ....................... 
Styrene ............................ 
Total Xylenes ...................... 

cis- 1,3-D i ch loropropene. ........... 

4-Methyl-2-pentanone ............... 

50 U 
50 U 
50 U 
50 U 

6.80 J 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
50 U 
25 U 
25 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
50 U 
25 U 
50 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
,25 U 
25 U 

50 U 
50 U 
50 U 
50 U 
25 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
50 U 
25 U 
25 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
50 U 
25 U 
50 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
2s u 
25 U 

50 U 
50 U 
50 U 
50 U 
25 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
50 U 
25 U 
25 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
50 U 
25 U 
50 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 

50 U 
50 U 
50 U 

25 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
50 U 
25 U 
25 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
50 U 
25 U 
50 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 

50 u 

Modifiers: U=Analyzed, not detected. J=Present below detection limit. B=Present in blank. NS=Not spiked. %=Percent recovery. 



Toluene-d8: 0 %  
Brmfluorobenzene: 0 %  

1,2-Dichloroethane-d4: 0 %  

98 % 
106 % 
124 % 

82 % 
124 % 
122 % 

Chloromethane ...................... 
Bromomethane ....................... 
Vinyl Chloride... .................. 
Chloroethane ....................... 
Methylene Chloride ................. 
Acetone. ........................... 
Carbon Disulfide ................... 
1,l-Dichloroethene ................. 
1.1-Dichloroethane ................. 
Trans-1,2-Dichloroethene ........... 
Chloroform. 
1,2-Dichloroethane 
2- But anone. ........................ 
Carbon Tetrachloride ............... 
Vinyl Acetate ...................... 
Bromodichloromethane.. ............. 
1,2-Dichloropropane ................ 
Trans-1,3-Dichloropropene .......... 
Trichloroethene .................... 
Dibromochlormthane ............... 
1.1,2-Trichloroethane .............. 
Benzene ............................ 

........................ 
................. 

. l,l,l-Trichloroethane .............. 

50 U 
50 U 
50 U 
50 u 
25 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
50 U 
25 U 
25 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 

cis-l,3-Dichloropropene ............ 25 U 
2-Chloroethylvinylether ............ 50 U 
Bromoform .......................... 25 U 
4-Methyl-2-pentanone ............... 50 U 
2-Hexanone. ........................ 
Tetrachloroethene .................. 
1,1,2,2-Tetrachloroethane .......... 
Toluene. ........................... 
Chlorobenzene... ................... 
Ethylbenzene ....................... 
Styrene ............................ 
Total Xylenes ...................... 

50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 

50 U 
50 U 
50 U 
50 u 
25 U 
50 U 
25 U 
25 U 
25 U 
25 U 
10 J 
25 U 
50 U 
25 U 
25 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
50 U 
25 U 
50 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 

50 U 
50 U 
50 U 
50 U 
25 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
50 U 
25 U 
25 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
50 U 
25 U 
50 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 

50 U 
50 U 
50 U 
50 U 
25 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
50 U 
25 U 
25 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 u' 
25 U 
25 U 
25 U 
50 U 
25 U 
50 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 

Modifiers: U=Analyzed, not detected. J=Present below detection limit. B=Present in blank. NS=Not spiked. %=Percent recovery. a 



- - -  - _  
Surrogate Recovery 

Chloromethane.. .................... 
Bromomethane....................... 
Vinyl Chloride ..................... 
Chloroethane.. ..................... 
Methylene Chloride.. ............... 
Acetone............................ 
Carbon Disulfide ................... 
1.1-Oichloroethene ................. 
1,l-Dichloroethane ................. 
Trans-1,2-Oichloroethene ........... 
Chloroform. ........................ 
1,2-Dichloroethane ................. 
2-Butanone ......................... 
1,l.l-Trichloroethane .............. 
Carbon Tetrachloride ............... 
Vinyl Acetate ...................... 
Bromodichloromethane ............... 
1,2-Dichloropropane ................ 
Trans-1.3-0ich1oropropene .......... 
Trichloroethene. ................... 
Dibromochloromethane... ............ 
1,1,2-Trichloroethane .............. 
Benzene ............................ 
cis-l,3-Dichloropropene ............ 
2-Chloroethylvinylether ............ 
Bromoform.. ........................ 
4-Methyl-2-pentanone ............... 
2-Hexanone. ........................ 
Tetrachloroethene .................. 
1,1,2,2-Tetrachloroethane .......... 
Toluene.. .......................... 
Chlorobenzene ...................... 
Ethylbenzene ....................... 
Styrene ............................ 
Total Xylenes ...................... 

50 U 
50 U 
50 U 
50 U 
25 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
50 U 
25 U 
25 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
50 U 
25 U 
50 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 

8 6 %  
126 % 
126 % 

--_-_-----. 

50 U 
50 U 
50 U 
50 U 
25 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
50 U 
25 U 
25 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
50 U 
25 U 
50 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 

BH87-881-046 
SP118711DH 
Soi 1 
UG/KG 
1 .o 

50 U 
50 U 
50 U 
50 U 
25 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
50 U 
25 U 
25 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
50 U 
25 U 
50 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 

BH87-881-047 
SP118714DH 
Soi 1 
UG/KG 
1 .o 

_ - - _ - - - - _ _ _ _ _ _ _  

74 % 
82 % 
50.2 % 

50 U 
50 U 
50 U 
50 U 
25 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 

29.3 J 
25 U 
25 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
50 U 
25 U 
50 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 

Modifiers: U=Analyzed, not detected. J=Present below detection 1 imit. B=Present in blank. NS=Not spiked. %=Percent recovery. 



Chloromethane ...................... 
Bromwnethane.. ..................... 
Vinyl Chloride.. ................... 
Chloroethane ....................... 
Methylene Chloride ................. 
Acetone. ........................... 
Carbon Disulfide ................... 
1,l-Dichloroethene ................. 
1,l-Dichloroethane ................. 
Trans-1,2-Dichloroethene ........... 
Chloroform.. ....................... 
1,2-Oichloroethane ................. 
2-Butanone. ........................ 
l,l,l-Trichloroethane .............. 
Carbon Tetrachloride ............... 
Vinyl Acetate...................... 
Bromodichloromethane ............... 
1,2-Dichloropropane ................ 
Trans-1,3-Dichloropropene .......... 
Trichloroethene. ................... 
Dibromochloromethane ............... 
1,1,2-Trichloroethane. ............. 
Benzene ............................ 
cis-1,3-Dichloropropene ............ 
Bromoform .......................... 
4-Methyl-2-pentanone ............... 
2-Hexanone ......................... 
Tetrachloroethene .................. 
1,1,2,2-Tetrachloroethane .......... 
Toluene ............................ 
Chlorobenzene ...................... 
Ethylbenzene ....................... 
Styrene. ........................... 
Total Xylenes ...................... 

2-Chloroethylvinylether ............ 

50 U 
50 U 
50 U 
50 U 
25 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
50 U 
25 U 
25 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
50 U 
25 U 
50 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 

50 U 
50 U 
50 U 
50 U 
25 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
50 U 
25 U 
25 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
50 U 
25 U 
50 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 

BH87-881-050 
SP118721OH 
Soi 1 
UGjKG 
1 .o _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

7a % 
72 % 
58.2 % 

50 U 
50 U 
50 U 
50 U 
25 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
50 U 
25 U 
25 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
50 U 
25 U 
50 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 

68 % 
66 X 
63 % 

- - - - - - - - 

50 U 
50 U 
50 U 
50 U 
25 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
50 U 
25 U 
25 U 
50 U 
25 U 
25 U 
25 U 
25 U 
.25 U 
25 U 
25 U 
25 U 
50 U 
25 U 
50 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 

Modifiers: U=Analyzed, not detected. J=Present below detection Limit. B=Present in blank. NS=Not spiked. %=Percent recovery. 



- - - - e  

Surrogate Recovery 

RFU Batch ID: 
Customer ID: 

Matrix: 
Units: 

Dilution Factor: 

Chloromethane ...................... 
Bromomethane... .................... 
Vinyl Chloride ..................... 
Chloroethane ....................... 
Methylene Chloride ................. 
Acetone............................ 
Carbon Disulfide ................... 
1,l-Dichloroethene ................. 
1,l-Dichloroethane ................. 
Trans-1.2-Dichloroethene ........... 
Chloroform ......................... 
1,Z-Dichloroethane ................. 
l,l,l-Trichloroethane .............. 
Carbon Tetrachloride ............... 
Vinyl Acetate...................... 
Bromodichloromethane ............... 
1,2-Dichloropropane ................ 
Trans-1,3-Dichloropropene .......... 
Trichloroethene .................... 
Dibromochloromethane ............... 
1,1,2-Trichloroethane .............. 
Benzene............................ 
cis-1.3-Dich1oropropene ............ 
2-Chloroethylvinylether ............ 
Bromoform .......................... 
4-Methyl-2-pentanone ............... 
2-Hexanone ......................... 
Tetrachloroethene .................. 
1,1,2,2-Tetrachloroethane .......... 
Toluene. ........................... 
Chlorobenzene ...................... 
Ethylbenzene ....................... 
Styrene ............................ 
Total Xylenes ...................... 

2-Butanone .......................... 

74 % 
58 % 
61.2 % 

50 U 
50 U 
50 U 
50 U 
25 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
50 U 
25 U 
25 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
50 U 
25 U 
50 U 
50 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 

Modifiers: U=Analyzed, not detected. J=Present belox detection limit. B=Present in blank. NS=Not spiked. %=Percent recovery. e 



WESTON ANALYTICS: V o l a t i l e s  May 2 6 ,  1988 Page: 1 

List: Customer ID'S: All 

---------------------------------------------------=================== 

8608-052-026 
8608-052-029 
8608-056-034 
8609-022-019 
8609-022-022 
8609-022-025 
8609-022-028 
8609-022-031 
8609-022-034 
8609-022-007 
8609-022-001 
8609-022-004 
8609-022-010 
8609-022-013 
8609-022-016 

C188608860 
C188608861 
e188608862 
C208609860 
e208609861 
e208609862 
C228609860 
C228609861 
C228609862 
C258608860 
C258608861 
C258608862 
C278609860 
C278609861 
C278609862 

26  
2 9  
3 4  
19 
2 2  
2 5  
28 
3 1  
3 4  
07 
0 1  
04 
10 
13 
16 



RFU Batch ID: 8608-052-026 8608-052-029 8608-056-034 8609-022-019 
Customer ID: C188608860 C188608861 C188608862 C208609860 

Matrix: SoiL Sei l soi 1 soi L 
Units: UG/KG 

Dilution Factor: 1.08 
UG/KG 
1.12 

UG/KG 
1.14 

U W K G  
1 . I  

Chloromethane ...................... 
Bromomethane ....................... 
Vinyl Chloride... .................. 
Chloroethane..... .................. 
Methylene Chloride.. ............... 
Acetone.. .......................... 
Carbon Disulfide ................... 
1,l-Dichloroethene ................. 
1,l-Dichloroethane ................. 
Trans-1,Z-Dichloroethene ........... 
Chloroform..... .................... 
1,2-Dichloroethane ................. 
2-Butanone ......................... 
l,l,l-Trichloroethane .............. 
Carbon Tetrachloride ............... 
Vinyl Acetate...................... 
Bromodichloromethane ............... 
1,2-Dichloropropane ................ 
Trans- 1.3-Dichloropropene.. . . . . . ~. . 
Trichloroethene. ................... 
Dibromochloromethane~. -............ 
l,l,Z-Trichloroethane .............. 
Benzene ............................ 
cis-1,3-Dichloropropene ............ 
2-Chloroethylvinylether.. . , . . . . . . . . 
Bromoform .......................... 
4-Methyl-2-pentanone ............... 
2-Hexanone ......................... 
Tetrachloroethene.. ................ 
1,1,2,2-Tetrachloroethane .......... 
Toluene ............................ 
Chlorobenzene...... ................ 
Ethylbenzene ....................... 
Styrene ............................ 
Total Xylenes ...................... 

10 u 
10 u 
10 u 
10 u 
24 
72 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
10 u 
5 u  
5 u  
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

10 u 
5 u  
10 u 
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

10 u 
10 u 
10 u 
10 u 
10 
110 
2 J  
5 u  
5 u  
5 u  
5 u  
5 u  
10 u 
5 u  
5 u  
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
10 u 
5 u  
10 u 
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

1 1  u 
1 1  u 
1 1  u 
1 1  u' 
10 
165 B 
6 U  
6 U  
6 U  
2 J  
6 U  
6 U  

1 1  u 
2 J  
6 U  

1 1  u 
6 U  
6 U  
6 U  
7 J  
6 U  
6 U  
6 U  
6 U  

1 1  u 
5 u  

1 1  u 
1 1  u 
6 U  
6 U  
2 BJ 
6 U  
6 U  
6 U  
6 U  

11 u 
1 1  u 
1 1  u 
1 1  u 
2 J  
35 8 
5 u  
5 u  
4 J  
5 u  
5 u  
5 u  

1 1  u 
5 u  
5 u  

1 1  u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

11 u 
5 u  

1 1  u 
1 1  u 
5 u  
5 u  
1 J  
5 u  
s u  
5 u  
5 u  

Modifiers: U=Analyzed, not detected. J=Present belou detection limit. B=Present in blank. NS=Not spiked. %=Percent recovery. 



Chloromethane ...................... 
Bromomethane ....................... 
Vinyl Chloride ..................... 
Chloroethane ....................... 
Methylene Chloride ................. 
Acetone............................ 
Carbon Disulfide. .................. 
1,l-Dichloroethene ................. 
1,l-Dichloroethane ................. 
Trans-1,2-Dichloroethene ........... 
Chloroform ......................... 
1.2-Dichloroethane ................. 
2-Butanone ......................... 
l,l,l-Trichloroethane .............. 
Carbon Tetrachloride ............... 
Vinyl Acetate............... ....... 
Bromodichloromethane ............... 
l,2-Dichloropropane ................ 
Trans-1,3-Dichloropropene .......... 
Trichloroethene .................... 
Dibromochloromethane. .............. 
1,1,2-Trichloroethane .............. 
Benzene.. .......................... 
cis- 1,3-Dichloropropene.. . . . . . . . . . . 
2-Chloroethylvinylether ............ 
Bromoform .......................... 
4-Methyl-2-pentanone ............... 
.?-Hexanone......................... 
Tetrachloroethene. ................. 
1,1,2,2-Tetrachloroethane .......... 
Toluene. ........................... 
Chlorobenzene.. .................... 
Ethylbenzene ....................... 
Styrene ............................ 
Total Xylenes ...................... 

1 1  u 
1 1  u 
1 1  u 
1 1  u 
7 J  
39 8 
5 u  
5 u  

5 u  
5 u  
5 u  

1 1  u 
3 J  
5 u  

1 1  u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

1 1  u 
5 u  
10 u 
10 u 
5 u  
5 u  
2 J  
5 u  
5 u  
5 u  
4 J  

25 

12 u 
12 u 
12 u 
12 u 
8 J  

124 B 
6 U  
6 U  

6 U  
6 U  
6 U  
12 u 
5 J  
6 U  
12 u 
6 U  
6 U  
6 U  
6 U  
6 U  
6 U  
6 U  
6 U  
12 u 
6 U  
12 u 
12 u 
6 U  
6 U  
2 J  
6 U  
6 U  
6 U  
5 J  

43 

1 1  u 
1 1  u 
1 1  u 
1 1  u 
2 J  
31 B 
5 u  
5 u  
3 J  
5 u  
5 u  
5 u  
21 B 
5 u  
5 u  

1 1  u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

1 1  u 
5 u  

1 1  u 
1 1  u 
5 u  
5 u  
1 J  
5 u  
5' u 
5 u  
4 J  

102 % 
102 % 
100 % 

1 1  u 
1 1  u 
1 1  u 
1 1  u 
2 J  

44 B 
5 u  
5 u  
6 
5 u  
5 u  
5 u  
13 E 
5 u  
5 u  

1 1  u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

1 1  u 
5 u  

1 1  u 
1 1  u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

Modifiers: U=Analyzed, not detected. J-Present below detection limit. B=Present in blank. NS=Not spiked. %=Percent recovery. 



RFW Batch ID: 8609-022-034 
Customer ID: C228609862 

Matrix: Soil 
Units: UG/KG 

Dilution Factor: 1.1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Surrogate Recovery 

8609-022-007 
C258608860 
Soi L 
UG/KG 
9 . 4  _ - _ _ _ _ _ _ _ _ _ _ _ _  

8609-022-001 
C258608861 
soi I 
UG/KG 
1.2 

Chloromethane ...................... 
Bromomethane ....................... 
Vinyl Chloride ..................... 
Chloroethane ....................... 
Methylene Chloride ................. 
Acetone............................ 
Carbon Disulfide. .................. 
1,l-Dichloroethene ................. 
1,l-Dichloroetha ne................. 
Trans-1,2-Dichloroethene ........... 
Chloroform ......................... 
1,2-Dichloroethane ................. 
2-Butanone .......................... 
l,l,l-Trichtoroethane .............. 
Carbon Tetrachloride. .............. 
Vinyl Acetate...................... 
Bromodichloromethane ............... 
1,2-Dichloropropane ................ 
Trans-1,3-Dichloropropene .......... 
Trichloroethene .................... 
Dibromochloromethane ............... 
1,1,2-Trichloroethane.. .. . . . . . . .. . . 
Benzene ............................ 
cis-l,3-Dichloropropene.. . . . . . . . . . . 
2-Chloroethylvinylether ............ 
Bromoform .......................... 
4-Methyl-2-pentanone ............... 
2-Hexanone. ........................ 
Tetrachloroethene .................. 
1,1,2,2-Tetrachloroethane .......... 
Toluene.. .......................... 
Chlorobenzene ...................... 
Ethylbenzene ....................... 
Styrene ............................ 
Total Xylenes .... ... . .... ... . . ... . . 

1 1  u 
1 1  u 
1 1  u 
1 1  u 
2 J  
45 B 
5 u  
5 u  
2 J  
5 u  
5 u  
5 u  

1 1  u 
5 u  
5 u  

1 1  u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

1 1  u 
5 u  

1 1  u 
1 1  u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

1 1  u 
1 1  u 
1 1  u 
10 u 
9 
46 B 
5 u  
5 u  

5 u  
5 u  
5 u  

1 1  u 
21 
5 u  

1 1  u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
1 J  
5 u  

1 1  u 
5 u  

1 1  u 
1 1  u 
5 u  
5 u  
8 B  
5 u  
2 J  
5 u  

42 

1 1  

12 u 
12 u 
12 u 
12 u 
6 J  
89 BJ 
6 U  
6 U  

6 U  
6 U  
6 U  
12 u 
2 J  
6 U  
12 u 
6 U  
6 U  
6 U  
6 U  
6 U  
6 U  
6 U  
6 U  
12 u 
6 U  
12 u 
12 u 
6 U  
6 U  
1 BJ 
6 U  
6 U  
6 U  
6 U  

16 

1 1  u 
1 1  u 
1 1  u 
1 1  u 
5 J  

30 BJ 
5 u  
5 u  

5 u  
5 u  
5 u  

1 1  u 
5 u  
5 u  

1 1  u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

1 1  u 
5 u  

1 1  u I 

1 J  
5 u  
5 u  
1 BJ 
5 u  
5 u  
5 u  
5 u  

13 

Modifiers: U=Analyzed, not detected. J=Present belou detection limit. B=Present in blank. NS=Not spiked. %=Percent recovery. 



RFU Batch ID: 8609-022-010 
Customer ID: C278609860 

Matrix: Soil 
Units: UG/KG 

Dilution Factor: 1.0 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Surrogate Recovery 

8609-022-Dl3 8609-022-016 
C278609861 
Soi 1 Soi 1 

C278609862 

UG/KG 
1.20 

UWKG 
1.10 

Chloromethane ...................... 
Bromomethane ....................... 
Vinyl Chloride.. ................... 
Chloroethane ....................... 
Methylene Chloride ................. 
Acetone.... ........................ 
Carbon Disulfide. .... .... ... . . . ..._ 
1,l-Dichloroethene ................. 
1,l-Dichloroethane ................. 
Trans-Il2-Dichloroethene ........... 
Chloroform. ........................ 
1,2-Dichloroethane ................. 
2-Butanone. ........... ......._..... 
l,l,l-Trichloroethane .............. 
Carbon Tetrachloride ............... 
Vinyl Acetate ...................... 
Bromodichloromethane ............... 
1,2-Dichloropropane ................ 
Trans-1,3-Dichloropropene .......... 
Trichloroethene. ................... 
Dibromochloromethane ............... 
1,1,2-Trichloroethane .............. 
Benzene.. .......................... 
cis-1,3-Dichloropropene ............ 
2-Ch loroethylvinylether.. . . . . . . . . . . 
Bromoform .......................... 
4-Methyl-2-pentanone ............... 
2-Hexanone ......................... 
Tetrachloroethene.. . . . . . . . . . . . . . . . . 
1,1,2,2-Tetrachloroethane .......... 
Toluene. ........................... 
Chlorobenzene ...................... 
Ethylbenzene ....................... 
Styfene ............................ 
Total Xylenes ...................... 

10 u 
10 u 
10 u 
10 u 
2 J  
49 B J  
5 u  
5 u  
3 J  
5 u  
5 u  
5 u  
10 u 
5 u  
5 u  
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
10 u 
5 u  
10 u 
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

12 u 
12 u 
12 u 
12 u 
12 
41 B 
6 U  
6 U  

6 U  
6 U  
6 U  

6 J  
6 U  
12 u 
6 U  
6 U  
6 U  
6 U  
6 U  
6 U  
6 U  
6 U  
12 u 
6 U  
12 u 
12 u 
6 U  
6 U  
2 BJ 
6 U  
6 U  
6 U  
o u  

49 

12 

1 1  u 
1 1  u 
1 1  u 
1 1  u 
10 
52 B 
5 u  
5 u  

5 u  
5 u  
5 u  

1 1  u 
4 J  
5 u  

1 1  u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

1 1  u 
5 u  

1 1  u 
1 1  u 
5 u  
5 u  
2 BJ 
5 u  
5 u  
5 u  
2 J  

35 

Modifiers: U=Analyzed, not detected. J=Present below detection 1 imit. B=Present in blank. NS=Not spiked. %=Percent recovery. 



SEMIVOLATILES 

SOLARPOND CLOSURECHARACTERIZATIONREPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY 1988 APPENDICES 



L i s t :  Customer I D ' S :  All 

8608-053-006 
8608-053-007 
8608-056-009 
8609-022-009 
8609-022-010 
8609-022-011 
8609-022-003 
8609-022-004 
8609-022-005 
8609-022-012 
8609-022-001 
8609-022-002 
8609-022-006 
8609-022-007 
8609-022-008 

(2188608860 
C188608861 
C188608862 
C2 08 609  8 6 0 
C208609861 
C208609862 
C228609860 
C228609861 
C228609862 
C258608860 
C258608861 
C258608862 
C278609860 
C278609861 
C278609862 



- - - -  
Surrogate Recovery 

- - - - - - - - -  
Ana lytes 

8608-053-007 
C188608861 
Soi 1 
UG/KG 
41 - _ _ _ - - - _ - - - - _ -  

2-Fluorophenol: 38 % 48 % 
Phenol-d5: 34 x 46 % 

2.4.6-Br3-Phenol: 33 % 45 % 
Nitrobenzene-d5: 34 % 44 % 
2-Fluorobiphenyl: 38 % 56 % 
p-Terphenyl-d14: 24 % 42 % 

- - - - - - - - - - - - - - - _ _ - - _ - - - - - - - - - - - - - - ~ - - - ~ - ~ - - - ~ - - - - - - - - ~ ~ - - ~ ~ ~ - - - .  

Phenol.. ........................... 
bis(2-Ch1oroethyl)Ether ............ 
2-Chlorophenol ..................... 
1,3-Dichlorobenzene ................ 
1,4-Dichlorobenzene ................ 
Benzyl Alcohol ..................... 
1,2-Dichlorobenzene ................ 
2-Methylphenol ..................... 
bis(2-ChLoroisopropy1)Ether ........ 
4-Methylphenol ..................... 
Hexachloroethane ................... 
Nitrobenzene. ...................... 
Isophorone ......................... 
2-Nitrophenol ...................... 
2.4-Oimethylphenol ................. 
Benzoic Acid ....................... 
bis(2-Ch1oroethoxy)Methane ......... 
2,4-Oichlorophenol ................. 
Naphthalene ........................ 
4-Chloroaniline .................... 
Hexachlororbutadiene. .............. 
4-Chloro-3-methylphenol ............ 
2-Methylnaphthalene ................ 

N-Nitroso-di-n-propylamine ......... 

1,2,4-Trichlorobenzene ............. 

Hexachlorocyclopentadiene .......... 
2,4,6-Trichloropheno1 .............. 
2-Chloronaphthalene ................ 
2,4,5-Trichlorophenol .............. 
2-Nitroaniline ..................... 
Dimethyl Phthalate ................. 
Acenaphthylene ..................... 

390 U 
390 U 
390 U 
390 U 
390 U 
390 U 
390 U 
390 U 
390 U 
390 u 
390 U 
390 U 
390 U 
390 U 
390 U 
390 U 
2000 u 
390 U 
390 U 
390 U 
390 U 
390 U 
390 U 
390 U 
390 U 
390 U 
390 U 
2000 u 
390 U 
2000 u 
390 U 
390 U 

410 u 
410 U 
410 U 
410 U 
410 U 
410 U 
410 U 
410 U 
410 U 
410 U 
410 U 
410 U 
410 U 
410 U 
410 U 
410 U 
2000 u 
410 U 
410 U 
410 U 
410 U 
410 U 
410 U 
410 U 
410 U 
410 U 
410 U 
2000 u 
410 U 
2000 u 
410 U 
410 U 

8608-056-009 
C188608862 
Soi 1 
UG/KG 
39 

52 % 
62 % 
44 % 
34 % 
40 % 
44 % 

390 U 
390 U 
390 U 
390 U 
390 U 
390 U 
390 U 
390 U 
390 U 
390 U 
390 U 
390 U 
390 U 
390 U 
390 U 
390 U 
2000 u 
390 U 
390 U 
390 U 
390 U 
390 U 
390 U 
390 U 
390 U 
390 U 
390 U 
2000 u 
390 U 
2000 u 
390 U 
390 U 

8609-022-009 
C208609860 
Soi 1 
UG/KG 
41 

. - - - - - - - - - - _ _ - - - -  

410 U 
410 U 
410 U 
410 U 
410 U 
410 U 
410 U 
410 U 
410 U 
410 U 
410 U 
410 U 
410 U 
410 U 
410 U 
410 U 
2050 U 
410 U 
410 U 
410 U 
410 U 
410 U 
410 U 
410 U 
410 U 
410 U 
410 U 
2050 U 
410 U 
2050 U 
410 U 
410 U 

Modifiers: U=Analyzed, not detected. J=Present below detection limit. B=Present in blank. NS=Not spiked. %=Percent recovery. e 



3-Nitroaniline ..................... 
Acenaphthene ....................... 
4-Nitrophenol ...................... 
Dibenzofuran ....................... 
2,4-Dinitrotoluene ................. 
2,6-Dinitrotoluene ................. 
Diethylphthalate ................... 
4-Chlorophenyl-phenylether ......... 
Fluorene ........................... 
4-Nitroaniline ..................... 
4,6-Dinitro-Z-mthylphenol ......... 
N-Nitrosodiphenylarnine ............. 
4-Bromophenyl-phenylether .......... 
Hexachlorobenzene .................. 
Pentachlorophenol .................. 
Phenanthrene ....................... 
Anthracene ......................... 
di-n-Butyl Phthalate ............... 
Fkuoranthene ....................... 
Pyrene ............................. 
Butyl Benzyl Phthalate ............. 
3,3’-Dichlorobenzidine ............. 
Benzo(a)Anthracene ................. 
bis(2-EthylhexylIPhthalate ......... 
Chrysene ........................... 
di-n-Octyl Phthalate ............... 
Benzo(bV1uoranthene ............... 
Benzo(k)Fluoranthene ............... 
Benzo(a1Pyrene ..................... 
Indeno(l,2,3-cd)Pyrene ............. 
Dibenz(a,h)Anthracene .............. 
Benzo(g,h,i)Perylene ............... 

2.4-Dinitrophenol .................. 
2000 
390 
2000 
2000 
390 
390 
390 
390 
390 
390 
2000 
2000 
550 
390 
390 
2000 
390 
390 
160 
390 
390 
390 
780 
390 
120 
390 
390 
390 
390 
390 
390 
390 
390 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
B 
U 
U 
U 
U 
U 
JB 
U 
U 
U 
U 
U 
JB 
U 
U 
U 
U 
U 
U 
U 
U 

2000 u 
410 U 
2000 u 
2000 u 
410 U 
410 U 
410 U 
410 U 
410 U 
410 U 
2000 u 
2000 u 
860 B 
410 U 
410 U 
2000 u 
410 U 
410 u 
410 B 
410 U 
410 U 
410 U 
820 U 
410 U 

410 U 
200 J 
410 U 
410 U 
410 U 
410 U 
410 U 
410 U 

41 JB 

2000 
390 
2000 
2000 
390 
390 
390 
390 
390 
390 
2000 
2000 
390 
390 
390 
2000 
390 
390 
4 70 
390 
390 
390 
780 
390 
78 
390 
78 
390 
390 
390 
390 
390 
390 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
B 
U 
U 
U 
U 
U 
B 
U 
U 
U 
U 
U 
JB 
U 
J 
U 
U 
U 
U 
U 
U 

2050 U 
410 U 
2050 U 
2050 U 
410 U 
410 U 
410 U 
410 U 
40 J 
410 U 
2050 U 
2050 U 
160 JB 
410 U 
410 U 
2050 U 
410 U 
80 J 
530 B 
450 
370 J 
410 U 
820 U 
120 J 
410 U 
120 J 
410 U 
410 U 
160 J 
120 J 
80 J 

410 U 
410 U 

Modifiers: U=Analyzed, not detected. J=Present below detection limit. B=Present in blank. NS=Not spiked. %=Percent recovery. 



Phenol.. ........................... 
bis(2-ChloroethyOEther ............ 
2-Chlorophenol ..................... 
1,3-Dichlorobenzene ................ 
1,4-Dichlorobenzene.. .............. 
Benzyl Alcohol ..................... 
1.2-Dichlorobenzene ................ 
2-Methylphenol ..................... 
bis(2-Ch1oroisopropyl)Ether ........ 
4-Methylphenol ..................... 
N-Nitroso-di-n-propylamine ......... 
Hexachloroethane ................... 
Nitrobenzene ....................... 
2-Nitrophenol ...................... 
2.4-Dimethylphenol ................. 
Benzoic Acid ....................... 
bis(2-Chloroethoxy)Methane ......... 
2,4-Dichlorophenol ................. 
1,2,4-Trichlorobenzene ............. 
4-Chloroaniline.. .................. 
Hexachlororbutadiene ............... 
2-Methylnaphthalene ................ 
Hexachlorocyclopentadiene .......... 
2,4,6-Trichlorophenol .............. 
2,4,5-Trichlorophenol .............. 
2-Chloronaphthatene ................ 
2-Nitroaniline.. ................... 
Dimethyl Phthalate.. ............... 
Acenaphthylene ..................... 

Isophorone ......................... 

Naphthalene ........................ 

4-Chloro-3-methylphenol.. .......... 

440 
440 
440 
440 
440 
440 
440 
440 
440 
440 
440 
440 
440 
440 
440 
440 
2200 
440 
440 
440 
440 
440 
440 
440 
440 
440 
440 
2200 
440 
2200 
440 
440 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

450 
450 
450 
450 
450 
450 
450 
450 
450 
450 
450 
450 
450 
450 
450 
450 
2250 
450 
450 
450 
450 
450 
450 
450 
450 
450 
450 
2250 
450 
2250 
450 
450 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

410 
410 
410 
410 
410 
410 
410 
410 
410 
410 
410 
410 
410 
410 
410 
410 
2050 
2050 
410 
410 
410 
410 
410 
410 
410 
410 
410 
2050 
410 
2050 
410 
410 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
2100 u 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
2100 u 
420 U 
2100 u 
420 U 
420 U 

Modifiers: U=AnaLyzed, not detected. J=Present belou detection limit. B=Present in blank. NS=Not spiked. %=Percent recovery. 



RFU Batch ID: 
Customer ID: 

Matrix: 
Units: 

Dilution Factor: 

3-Nitroaniline... .................. 
Acenaphthene ....................... 
2,4-Dinitrophenol .................. 
4-Nitrophenol ...................... 
Dibenzofuran ....................... 
2,4-Dinitrotoluene ................. 
2,6-Dinitrotoluene ................. 
Diethylphthalate ................... 
4-Chlorophenyl-phenylether ......... 
Fluorene ........................... 
4-Nitroaniline ..................... 
4,6-Dinitro-2-methylphenol ......... 
N-Nitrosdiphenylamine ............. 
4-Bromophenyl-pheny 
Hexachlorobenzene.. 
Pentachlorophenol.. 
Phenanthrene ....... 
Anthracene.. ....... 

2200 
440 
2200 
2200 
440 
440 
440 
440 
440 
440 
2200 
2200 
130 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
JB 

ether .......... 440 U 
............... 440 U 
............... 2200 u 
............... 440 U 
............... 440 U 

di-n-Butyl Phthabate ............... 
Fluoranthene ....................... 
Pyrene.. ........................... 
Butyl Benzyl Phthalate ............. 
3,3’-Dichlorobenzidine ............. 
Benzo(a1Anthracene ................. 
bis(2-Ethylhexy1)Phthalate ......... 
Chrysene ........................... 
di-n-Octyl Phthalate ............... 
Benzo(b)Fluoranthene ............... 
Benzo(k)Fluoranthene ............... 
Benzo(a1Pyrene ..................... 
Indeno(l,2,3-cd)Pyrene ............. 
Dibenz(a,h)Anthracene .............. 
Benzo(g,h,i)Perylene ............... 

260 JB 
440 U 
440 U 
440 U 
880 u 
440 U 
440 U 
440 U 
440 U 
440 U 
440 U 
440 U 
440 U 
440 U 
440 U 

2250 
450 
2250 
2250 
450 
450 
450 
450 
450 
450 
2250 
2250 
140 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
JB 

450 U 
450 U 
2250 U 
450 U 
450 U 
450 
450 
450 
450 
900 
450 
450 
450 
450 
450 
450 
450 
450 
450 
450 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

2050 U 
410 U 
2100 u 
2100 u 
2050 U 
410 U 
410 U 
410 U 
410 U 
410 U 
2050 U 
2500 U 
330 JB  
410 U 
410 U 
2050 U 
410 U 
410 U 
250 JB 
410 U 
410 U 
410 U 
820 U 
410 U 
410 U 
410 U 
410 U 
410 U 
410 U 
410 U 
410 U 
410 U 
410 U 

2100 
420 
2100 
2100 
420 
420 
420 
420 
420 
420 
2100 
2100 
290 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
JB 

420 U 
420 U 
2100 u 
420 U 
420 U 

420 U 
420 U 
420 U 
840 U 
420 U 
420 U 
420 U 
250 J 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 

40 JB 

Modifiers: U=Analyzed, not detected. J=Present below detection limit. B=Present in blank. NS=Not spiked. %=Percent recovery. 



- _ _ -  
Surrogate Recovery 

- _ - - -  
Ana 1 ytes 

RFU Batch ID: 
Customer ID: 

Matrix: 
Units: 

Dilution Factor: 

2-Fluorophenol: 
Phenol-d5: 

2,4,6-Br3-Phenol: 
Nitrobenzene-d5: 
2-Ftuorobiphenyl: 
p-Terphenyl-d14: . . . . . . . . . . . . . . . . . . . . . . . . .  

Phenol ............................. 
bis(2-Chloroethy1)Ether ............ 
2-Chlorophenol ..................... 
1,3-Dichlorobenzene ................ 
1,4-Dichlorobenzene ................ 
Benzyl Alcohol ..................... 
1,2-Dichlorobenzene ................ 
2-Methylphenol ..................... 
bis(2-Chloroisopropyl )Ether.. ...... 
4-Methylphenol ..................... 
N-Nitroso-di-n-propylamine ......... 
Hexachloroethane ................... 
Nitrobenzene ....................... 
Isophorone ......................... 
2-Nitrophenol.. .................... 
2,4-Dimethylphenol ................. 
Benzoic Acid ....................... 
bis(2-Ch1oroethoxy)Methane ......... 
2,4-Dichlorophenol ................. 
1,2,4-Trichlorobenzene ............. 
Naphthalene ........................ 
4-Chloroaniline .................... 
Hexachlororbutadiene ............... 
4-Chloro-3-methylphenol ............ 
2-Methylnaphthalene ................ 
Hexachlorocyclopentadiene .......... 
2,4,6-Trichlorophenol .............. 
2,4,5-Trichlorophenol .............. 
2-Chloronaphthalene ................ 
2-Nitroaniline.. ................... 
Dimethyl Phthalate ................. 
Acenaphthylene ..................... 

400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
2000 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
2000 
400 
2000 
400 
400 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

400 U 
400 U 
400 U 
400 U 
400 U 
400 U 
400 U 
400 U 
400 U 
400 U 
400 U 
400 U 
400 U 
400 U 
400 U 
400 U 
2000 u 
400 U 
400 U 
400 U 
400 U 
400 U 
400 U 
400 U 
400 U 
400 U 
400 U 
2000 u 
400 U 
2000 u 
400 U 
400 U 

8609-022-001 
C258608861 
Soi 1 
UG/KG 
44 

. -______---____ 

440 U 
440 U 
440 U 
440 U 
440 U 
440 U 
440 U 
440 U 
440 U 
440 U 
440 U 
440 U 
440 U 
440 U 
440 U 
440 U 
2200 u 

440 U 
440 U 
440 U 
440 U 
440 U 
440 U 
440 U 
440 U 
440 U 
440 U 
2200 u 

440 U 
2200 u 
440 U 
440 U 

8609-022-002 
C258608862 
Soi 1 
UG/KG 
40 

- - - - - - - - - - - - _ _ - _ - - _  

400 U 
400 U 
400 U 
400 U 
400 U 
400 U 
400 U 
400 U 
400 U 
400 U 
400 U 
400 U 
400 U 
400 U 
400 U 
400 U 
2000 u 
400 U 
400 U 
400 U 
400 U 
400 U 
400 U 
400 U 
400 U 
400 U 
400 U 
2000 u 
400 U 

2000 u 
400 U 

400 U 

Mcdif iers: U=Analyzed, not detected. J=Present below detection limit ~ B=Present in blank. NS=Not spiked. %=Percent recovery. 



RFW Batch ID: 
Customer ID: 

Matrix: 
units: 

Dilution Factor: 

3-Nitroaniline ..................... 
Acenaphthene ....................... 
2.4-Dinitrophenol .................. 
4- N i trophenol ...................... 
Dibenzofuran ....................... 
2.4-Dinitrotoluene ................. 
2,6-Dinitrotoluene ................. 
Diethylphthalate ................... 
4-Chlorophenyl-phenylether ......... 
Fluorene. .......................... 
4-Nitroaniline ..................... 
4.6-Dinitro-2-methylphenol ......... 
N-Nitrosodiphenylamine ............. 
4-Bromophenyl-phenylether .......... 
Hexachlorobenzene .................. 
Pentachlorophenol .................. 
Phenanthrene ....................... 
Anthracene ......................... 
di-n-Butyl Phthalate ............... 
Fluoranthene. ...................... 
Pyrene ............................. 
Butyl Benzyl Phthalate.. 
3,3’-Dichlorobenzidine.. 
Benzo(a)Anthracene ...... 
bis(2-Ethylhexy1)PhthaLa 
Chrysene ................ 
di-n-Octyl Phthalate .... 

.......... 

.......... 

.......... 
e . . . . . . . . .  
.......... 
.......... 

2000 
400 
2000 
2000 
400 
400 
400 
400 
400 
400 
2000 
2000 
360 
400 
400 
2000 
400 
400 
400 
400 
400 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
JB 
U 
U 
U 
U 
U 
B 
U 
U 

400 U 
800 U 
400 U 
400 U 
400 U 
40 .l 

Benzo(b)FLuoranthene ............... 400 U 
Benzo(k)Fluoranthene ............... 400 U 
Benzo(a)Pyrene ..................... 400 U 
Indeno(l,2,3-cd)Pyrene ............. 400 U 

. Dibenz(a,h)Anthracene .............. 400 U 
Benzo(g,h,i)Perylene ............... 400 U 

2000 u 
400 U 
2000 u 
2000 u 
400 U 
400 U 
400 U 
400 U 
400 U 
400 U 
2000 u 
2000 U 
280 JB 
400 U 
400 U 
2000 u 
400 U 
400 U 
480 B 
400 U 
400 U 
400 U 
800 U 
400 U 
240 J 
400 U 
80 J 
400 U 
400 U 
400 U 
400 U 
400 U 
400 U 

8609-022-001 
C258608861 
Soi 1 
UG/KG 
44 

_ _ _ _ _ _ ~ _ _ _ _ _ _ _ _ _ .  

2200 u 
440 U 
2200 u 
2200 u 
440 U 
440 U 
440 U 
440 U 
440 U 
440 U 
2200 u 
2200 u 
180 JB 
440 U 
440 U 
2200 u 
440 U 
440 U 

440 U 
440 U 
440 U 
880 U 
440 U 
440 U 
440 U 
440 U 
440 U 
440 U 
440 U 
440 U 
440 U 
440 U 

88 J B  

8609-022-002 
C258608862 
Soi L 
UG/KG 
40 

. - - -_ -_-_-_- - -_ -_- -_  

2000 u 
400 U 
2000 u 
2000 u 
400 U 
400 U 
400 U 
400 U 
400 U 
400 U 
2000 u 
2000 u 
160 J B  
400 U 
400 U 
2000 u 
400 u 
400 U 
680 JB 
400 U 
400 U 
400 U 
800 U 
400 U 
400 U 
400 U 
400 U 
400 U 
400 U 
400 U 
400 U 
400 U 
400 U 

Modifiers: UoAnalyzed, not detected. J=Present below detection limit. B=Present in blank. NS=Not spiked. %=Percent recovery. 



RFU Batch ID: 
Customer 10: 

Matrix: 
Units: 

Dilution Factor: 

8609-022-006 
C278609860 
Soi 1 
UG/KG 
40 

8609-022-007 
C278609861 
soi 1 
UG/KG 
46 

- - _ _ _ _ _  
Surrogate Recovery 

48 % 
59 % 
47 % 
56 % 
71 % 
6 4 %  

- _ - - - _  

2-Fluorophenol: 
Phenol-d5: 

2,4,6-Br3-Phenol: 
Nitrobenzene-d5: 
2-Fluorobiphenyl: 
p-Terphenyl -d14: 

Analytes 

Phenol ............................. 
bis(2-Ch1oroethyl)Ether ............ 
2-Chlorophenol ..................... 
1,3-Dichlorobenzene ................ 
1,4-Dichlorobenzene.. .............. 
Benzyl Alcohot ..................... 
1,2-Dichlorobenzene ................ 
2-Methyl phenol ..................... 
bis(2-Chloroisopropy1)Ether ........ 
4-Methylphenol ..................... 
N-Nitroso-di-n-propylamine ......... 
Hexachloroethane ................... 
Nitrobenzene. ...................... 
Isophorone ......................... 
2-Nitrophenol ...................... 
2.4-Dimethylphenol.. ............... 
Benzoic Acid ....................... 
bis(2-Chloroethoxy)Methane ......... 
2,4-Dichlorophenol ................. 
1,2,4-Trichlorobenzene ............. 
Naphthalene ........................ 
4-Chloroaniline .................... 
Hexachlororbutadiene. .............. 
4-Chloro-3-methylphenol ............ 
2-Methylnaphthalene ................ 
Hexachlorocyclopentadiene .......... 
2,4,6-Trichlorophenol .............. 
2,4,5-Trichlorophenol .............. 
2-Chloronaphthalene ................ 
2-Nitroaniline. .................... 
Dimethyl Phthalate ................. 
Acenaphthylene ..................... 

400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
2000 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
2000 
400 
2000 
400 
400 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

460 U 
460 U 
460 U 
460 U 
460 U 
460 U 
460 U 
460 U 
460 U 
460 U 
460 U 
460 U 
460 U 
460 U 
460 U 
460 U 
2300 U 
460 U 
460 U 
460 U 
460 U 
460 U 
460 U 
460 U 
460 U 
460 U 
460 U 
2300 U 
460 U 
2300 U 
460 U 
460 U 

430 U 
430 U 
430 U 
430 U 
430 U 
430 U 
430 U 
430 U 
430 U 
430 U 
430 U 
430 U 
430 U 
430 U 
430 U 
430 U 
2150 U 
430 U 
430 U 
430 U 
430 U 
430 U 
430 U 
430 U 
430 U 
430 U 
430 U 
2150 U 
430 U 
2150 U 
430 U 
430 U 

Modifiers: U=Analyzed, not detected. J=Present below detection Limit. B=Present in blank. NS=Not spiked. %=Percent recovery. 



?+Nitroaniline ..................... 
Acenaphthene ....................... 
2,4-Dinitrophenol .................. 
4-Nitrophenol ...................... 
Dibenzofuran ....................... 
2,4-Dinitrotoluene ................. 
2,6-Dinitrotoluene ................. 
Diethylphthalate ................... 
4-Chlorophenyl-phenytether ......... 
Fluorene ........................... 
4-Nitroanitine ..................... 
4.6-Dinitro-2-methylphenol ......... 
N-Nitrosdiphenylamine ............. 
4-Bromophenyl-phenylether .......... 
Hexach lorobenzene.. ................ 
Pentachlorophenol .................. 
Phenanthrene ....................... 
Anthracene.. ....................... 
di-n-Butyl Phthalate ............... 
Fluoranthene ....................... 
Pyrene ............................. 
Butyl Benzyl Phthalate ............. 
3,3f-Dichlorobenzidine ............. 
Benzo(a)Anthracene ................. 
bis(2-Ethylhexy1)Phthalate ......... 
Chrysene ........................... 
di-n-Octyl Phthalate ............... 
Benzo(b)Fluoranthene ............... 
Benzo(k)Fluoranthene ............... 
Benzo(a)Pyrene ..................... 
Indeno(1,2,3-cd)Pyrene ............. 
Dibenz(a,h)Anthracene .............. 
Benzo(g,h,i)Perylene ............... 

2000 
400 
2000 
2000 
400 
400 
400 
400 
400 
400 
2000 
2000 
280 
400 
400 
2000 
400 
400 
120 
400 
400 
400 
800 
400 
400 
400 
80 
400 
400 
400 
400 
400 
400 

U 
U 
U 
u 
U 
U 
U 
U 
U 
U 
U 
U 
JB 
U 
U 
U 
U 
U 
JB 
U 
U 
U 
U 
U 
U 
U 
J 
U 
U 
U 
U 
U 
U 

2300 U 
460 U 
2300 U 
2300 U 
460 U 
460 U 
460 U 
460 U 
460 U 
460 U 

2300 U 
2300 U 
230 JB 
460 U 
460 U 
2300 U 
460 U 
460 U 
1060 JB 
460 U 
460 U 
460 U 
920 U 
460 U 
90 J 
460 U 
370 J 
460 U 
460 U 
460 U 
460 U 
460 U 
460 U 

2150 U 
430 U 
2150 U 
2150 U 
430 U 
430 U 
430 U 
430 U 
430 U 
430 U 
2150 U 
2150 U 
170 JB 
430 U 
430 U 
2150 U 
430 U 
430 U 
430 JB 
430 U 
430 U 
430 U 
860 U 
430 U 
430 U 
430 U 
130 J 
430 U 
430 U 
430 U 
430 U 
430 U 
430 U 

Modifiers: U=Analyzed, not detected. J=Present below detection limit. B-Present in blank. NS=Not spiked. %=Percent recovery. 



PESTICIDES/PCBs 

SOLARPOND CLOSURECHARACTERIZATIONREPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY 1988 APPENDICES 



8608-052-006 
8608-052-007 
8608-056-009 
8609-022-009 
8609-022-010 
8609-022-011 
8609-022-003 
8609-022-004 
8609-022-005 
8609-022-012 
8609-022-001 
8609-022-002 
8609-022-006 
8609-022-007 
8609-022-008 

C188608860 
C188608861 
(2188608862 
C208609860 
C208609861 
C208609862 
C228609860 
C228609861 
C228609862 
C258608860 
C258608861 
C258608862 
C278609860 
C278609861 
e278609862 



Alpha-BHC. ......................... 
Beta-BHC ........................... 
Delta-BHC .......................... 
Gama-BHC (Lindane)... ............. 
Heptachlor ......................... 
Aldrin ............................. 
Heptachlor Epoxide ................. 
Endosulfan . . . . . . . . . . . . . . . . . . . . . . . .  
Dieldrin.. ......................... 
4,4’-DDE ........................... 
Endrin.. ........................... 
Endosulfan II...................... 
4,4’-ODD ........................... 
Endosulfan Sulfate ................. 
4,4‘-DDT ........................... 
Methoxychlor ....................... 
Endrin Ketone...................... 
Chlordane .......................... 
Toxaphene .......................... 
Aroclor-1016. ...................... 
Aroclor-1221 ....................... 
Aroclor-1232.. ..................... 
Aroclor-1242 ....................... 
Aroclor-1248 ....................... 
Aroclor-1254 ....................... 
Aroclor-1260. ...................... 

2 u  
2 u  
2 u  
2 u  
2 u  
2 u  
2 u  
2 u  
4 u  
4 u  
4 u  
4 u  
4 u  
4 u  
4 u  
20 u 
4 u  
20 u 
40 U 
20 U 
20 u 
20 u 
20 u 
20 U 
40 U 
40 U 

2 u  
2 u  
2 u  
2 u  
2 u  
2 u  
2 u  
2 u  
4 u  
4 u  
4 u  
4 u  
4 u  
4 u  
4 u  
20 u 
4 u  
20 u 
40 U 
20 u 
20 u 
20 u 
20 u 
20 u 
40 U 
40 U 

2 
2 
2 
2 
2 
2 
2 
2 
4 
4 
4 
4 
4 
4 
4 
20 
4 
20 
40 
20 
20 
20 
20 
20 
40 
40 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 

5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 U 
10 u 
50 U 

100 u 
50 U 
50 U 
50 U 
50 U 
50 U 

100 u 
100 u 

Modifiers: U=Analyzed, not detected. J=Present below detection limit. B=Present in blank. NS=Not spiked. %=Percent recovery. 



RFU Batch ID: 
Customer ID: 

Matrix: 
Units: 

Dilution Factor: 

8609-022-010 
C208609861 
Soi 1 
UG/KG 
.625 

8609-022-011 
C208609862 
Soi 1 
UG/KG 
.625 

8609-022-003 
C228609860 
Soi 1 
UG/KG 
.625 

8609-022-004 
C228609861 
Soi 1 
UG/KG 
.625 

................. 
Surrogate Recovery 

Ana 1 ytes 

Alpha-BHC .......................... 
Beta-BHC ........................... 
Delta-BHC... ....................... 
Gam-BHC (Lindane). ............... 
Heptachlor ......................... 
Aldrin ............................. 
Heptachlor Epoxide ................. 
Endosulfan I.................. ..... 
Dieldrin ........................... 
4,4’-DDE ........................... 
Endrin.... ......................... 
Endosulfan II...................... 
4,4’-DDD ........................... 
Endosulfan Sulfate 
4,4’-DDT ........................... 
Methoxychlor ....................... 
Endrin Ketone ...................... 
Chlordane. ......................... 
Toxaphene .......................... 
Aroclor-1016 ....................... 
Aroclor-1221 ....................... 
Aroclor-1232 ....................... 
Aroclor-1242 ....................... 
Aroclor-1248 ....................... 
Aroclor-1254 ....................... 
Aroclor-1260 ....................... 

e 
................. 

5 u  
5 u  
511 
s u  
5 u  
s u  
5 u  
5 u  
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 U 
10 u 
so u 

100 u 
50 U 
50 U 
50 U 
50 U 
50 U 
100 u 
100 u 

5 u  
5 u  
s u  
s u  
5 u  
5 u  
5 u  
5 u  

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 U 
10 u 
50 U 
100 u 
50 U 
50 U 
so u 
50 U 
50 U 
100 u 
100 u 

5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 U 
10 u 
50 U 
100 u 
50 U 
50 U 
50 U 
50 U 
50 U 
100 u 
100 u 

5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 U 
10 u 
50 U 
100 u 
50 U 
50 U 
50 U 
50 U 
50 U 

100 u 
100 u 

Modifiers: U=Analyzed, not detected. J=Present below detection Limit. B=Present in blank. NS=Not spiked. %=Percent recovery. e 



RFW Batch IO: 
Customer ID: 

Matrix: 
Units: 

Dilution Factor: - _  _ _  
Surrogate Recovery 

8609-022-005 
C228609862 
Soi 1 
UG/KG 
.625 

8609-022-012 
C258608860 
Soi 1 
UG/KG 
e 625 _ - _ - _ _ _ _ _ _ - - - - _  

Alpha-BHC .......................... 
Beta-BHC ........................... 
Delta-BHC .......................... 
Gam-BHC (Lindane). ............... 
Heptachlor ......................... 
Aldrin ............................. 
Heptachlor Epoxide ................. 
Endosulfan I....................... 
Dieldrin ...... 
4,4’-0DE ...... 
Endrin. ....... 
Endosulfan 11. 
4,4’-DDD ...... 
Endosulfan Sul 

5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

.................... 10 u 

.................... 10 u 

.................... 10 u 

.................... 10 u 

.................... 10 u 
ate................. 10 u 

4,4’-DDT ........................... 
Methoxychlor ....................... 
Endrin Ketone ...................... 
Chlordane .......................... 
Toxaphene .......................... 
Aroclor-1016... .................... 
Aroclor-1221. ...................... 
Aroclor-1232.... ................... 
Aroclor-1242... .................... 
Aroclor-1248.. ..................... 
Aroclor-1254. ...................... 
Aroclor-1260. ...................... 

10 u 
50 U 
10 u 
50 U 
100 u 
50 U 
50 U 
50 U 
50 U 
50 U 
100 u 
100 u 

5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 U 
10 u 
50 U 
100 u 
50 U 
50 U 
50 U 
50 U 
50 U 

100 u 
100 u 

8609-022-001 
C258608861 
Soi 1 
UG/KG 
.625 

, _ - _ _ _ _ _ _ - - _ _ _ _ _  

5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 U 
10 u 
50 U 
100 u 
50 U 
50 U 
50 U 
50 U 
50 U 
100 u 
100 u 

5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 U 
10 u 
50 U 

100 u 
50 U 
50 U 
50 U 
50 U 
50 U 
100 u 
100 u 

Modifiers: U=Analyzed, not detected. J=Present below detection limit. B=Present in blank. NS=Not spiked. %=Percent recovery. e 



RFW Batch ID: 
Customer ID: 

Matrix: 
Units: 

Dilution Factor: - - - - _ - - _ _ _ _ _ _ _ _ - _ _ _  

8609-022-006 8609-022-007 
C278609860 C278609861 
Soi 1 soi 1 
UG/KG UWKG 
.625 .625 

8609-022-008 
C278609862 
Soi 1 
UG/KG 
.625 

- - - - _ -  
Surrogate Recovery 

Alpha-BHC .......................... 
Beta-BHC ........................... 
Delta-BHC. ......................... 
Gam-BHC (Lindane). ............... 
Heptachlor ......................... 
Aldrin ............................. 
Heptachlor Epoxide ................. 
Endosulfan . . . . . . . . . . . . . . . . . . . . . . . .  
Dieldrin ........................... 
4,4’-DDE ........................... 
Endrin ............................. 
Endosulfan II...................... 
4,4’-DDD ........................... 
Endosulfan Sulfate ................. 
4,4’-DDT ........................... 
Methoxychlor ....................... 
Endrin Ketone ...................... 
Chlordane.. ........................ 
Toxaphene .......................... 
Aroclor-1016. ...................... 
Aroclor-1221 ....................... 
Aroclor-1232 ....................... 
Aroclor-1242 ....................... 
Aroclor-1248 ....................... 
Aroclor-1254 ....................... 
Aroclor-1260 ....................... 

5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 U 
10 u 
50 U 
100 u 
50 U 
50 U 
50 U 
50 U 
50 U 

100 u 
100 u 

5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 U 
10 u 
50 U 

100 u 
50 U 
50 U 
50 U 
50 U 
50 U 
100 u 
100 u 

5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 U 
10 u 
50 U 

100 u 
50 U 
50 U 
50 U 
50 U 
50 U 

100 u 
100 u 

Modifiers: U=Analyzed, not detected. J=Present below detection limit. B=Present in blank. NS=Not spiked. %=Percent recovery. 



RADIONUCLIDES 

SOLARPONDCLOSURECHARACTERIZATIONREPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY 1988 APPENDICES 



2000-000-061 
2000-000-062 
2000-000-063 
2000-000-064 
2000-000-065 
2000-000-066 
2000-000-067 
2000-000-068 
2000-000-128 
2000-000-125 
2000-000-126 
2000-000-127 
2000-000-001 
2000-000-002 
2000-000-003 
2000-000-009 
2000-000-007 
2000-000-008 
2000-000-010 
2000-000-014 
2000-000-015 
2000-000-016 
2000-000-017 
2000-000-018 
2000-000-019 
2000-000-020 
2000-000-021 
2000-000-030 
2000-000-032 
2000-000-033 
2000-000-034 
2000-000-035 
2000-000-036 
2000-000-037 
2000-000-109 
2000-000-110 
2000-000-111 
2000-000-112 
2000-000-113 
2000-000-114 
2000-000-115 
2000-000-086 
2000-000-087 
2000-000-099 
2000-000-100 
2000-000-101 
2000-000-102 
2000-000-103 
2000-000-104 
2000-000-105 
2000-000-106 

SP018700FS 
S PO 18 7 0 4 DH 
SP018705DH 
SP018711DH 
SP018713DH 
SP018716BR 
SP018721DH 
SP018723DH 
SP02870008 
SPO28708UC 
SP02 8 7 11CT 
S PO 2 8 7 13 BR 
S P 0 3 8 7 1 1 D H  
S PO 3 8 7 13 CT 
SP03 8 7 16BR 
SP0487004D 
SPO 4 8 7 0 2 DH 
SP04 87 04 DH 
SP048707DH 
SP0487 12DH 
SP048715FS 
SP04 8 7 17 DH 
SP048720DH 
SPO 4 8 7 2 2 DH 
SP04 87 2 5DH 
SP04 8 7 2 7 DH 
SP048730DH 
SP04 8 7 3 2 DH 
SP058702DH 
SP058704DH 
SP058707DH 
SP058710DH 
SP058712DH 
SP058716DH 
SP068702FS 
SP068708DH 
SPO 68 7 1 1 D H  
S PO 6 8 7 13 DH 
SPO 68 7 16DH 
SPO 6 8 7 18  DH 
SP068721DH 
SPO 68 7 2 4 DH 
SP068726DH 
SP078700DH 
SP078702DH 
SP078708FS 
SP078711DH 
SPO 7 8 7 1 3  DH 
SP078716DH 
SP078718WT 
SP078721CT 

9299-26206-5-1 
9299-26206-5-2 
9299-26206-5-3 
9299-26206-5-4 
9299-26206-5-5 
9299-26207-3-1 
9299-26207-3-2 
9299-26207-3-3 
9299-26208-4-4 
9299-26208-4-1 
9299-26208-4-2 
9299-26208-4-3 
9299-26205-3-1 
9299-26205-3-2 
9299-26205-3-3 
9299-26210-4-3 
9299-26210-4-1 
9299-26210-4-2 
9299-26210-4-4 
9299-26212-8-1 
9299-26212-8-2 
9299-26212-8-3 
9299-26212-8-4 
9299-26212-8-5 
9299-26212-8-6 
9299-26212-8-7 
9299-26212-8-8 
9299-26215-1-1 
9299-26217-6-1 
9299-26217-6-2 
9299-26217-6-3 
9299-262 17-6-4 
9299-26217-6-5 
9299-26217-6-6 
9299-26229-7-1 
9299-26229-7-2 
9299-26229-7-3 
9299-26229-7-4 
9299-26229-7-5 
9299-26229-7-6 
9299-26229-7-7 
9299-26230-2-1 
9299-26230-2-2 
9299-26226-5-1 
9299-26226-5-2 
9299-26226-5-3 
9299-26226-5-4 
9299-26226-5-5 
9299-26227-5-1 
9299-26227-5-2 
9299-26227-5-3 



2000-000-107 
2000-000-108 
2000-000-004 
2000-000-005 
2000-000-006 
2000-000-011 
2000-000-012 
2000-000-013 
2000-000-077 
2000-000-041 
2000-000-078 
2000-000-079 
2000-000-080 
2000-000-081 
2000-000-082 
2000-000-083 
2000-000-084 
2000-000-085 
2000-000-040 
2000-000-042 
2000-000-043 
2000-000-044 
2000-000-045 
2000-000-022 
2000-000-069 
2000-000-023 
2000-000-024 
2000-000-025 
2000-000-026 
2000-000-027 
2000-000-028 
2000-000-029 
2000-000-031 
2000-000-088 
2000-000-089 
2000-000-038 
2000-000-039 
2000-000-090 
2000-000-091 
2000-000-092 
2000-000-093 
2000-000-094 
2000-000-095 
2000-000-096 
2000-000-097 
2000-000-070 
2000-000-071 
2000-000-072 
2000-000-073 
2000-000-075 
2000-000-076 

SP07 87 2 3 BR 
SP078726DH 
SPO88703UC 
SP088706CT 
SP088709BR 
SPO98703UC 
SP098706CT 
SP098708BR 
SP108700DH 
SP1087017D 
SP108702DH 
S P10 8 7 0 4 BR 
SP108 7 0 5DH 
SP108707DH 
SP108709DH 
SP108711DH 
SP108713DH 
SP108 7 15DH 
SP108 7 17 DH 
SP108719DH 
SP108721WT 
SP108723DH 
SP108724DH 
SP11870008 
SP118 7 0 8 DH 
SP118711DH 
SP118 7 14 DH 
SP118716DH 
SP118719DH 
SP118721DH 
S P118 7 2 4 DH 
SP118726DH 
SP118 7 2 9 DH 
SP12870009 
SP12870916 
S P12 8 7 16 DH 
SP12 8 7 19DH 
SP128721DH 
SP128724DH 
SP128726DH 
SP128729DH 
S P12 8 7 3 1 DH 
S P12 8 7 3 4 DH 
SP128739DH 
S P12 8 7 4 1DH 
SPl387OOUC 
SP138701CT 
SP138703BR 
SP138706DH 
SP138709DH 
SP13 87 11DH 

9299-26227-5-4 
9299-26227-5-5 
9299-26209-3-1 
9299-26209-3-2 
9299-26209-3-3 
9299-26211-3-1 
9299-26211-3-2 
9299-26211-3-3 
9299-26220-9-1 
9299-26222-4-2 
9299-2 622 0-9-2 
9299-26220-9-3 
9299-26220-9-4 
9299-26220-9-5 
9299-26220-9-6 
9299-26220-9-7 
9299-26220-9-8 
9299-26220-9-9 
9299-26222-4-1 
9299-26222-4-3 
9299-26222-4-4 
9299-26223-2-1 
9299-26223-2-2 
9299-26214-8-1 
9299-26213-1-1 
9299-26214-8-2 
9299-26214-8-3 
9299-26214-8-4 
9299-262 14-8-5 
9299-26214-8-6 
9299-26214-8-7 
9299-26214-8-8 
9299-26216-1-1 
9299-26221-6-1 
9299-26221-6-2 
9299-26219-2-1 
9299-26219-2-2 
9299-2 622 1-6-3 
9299-26221-6-4 
9299-26221-6-5 
9299-26221-6-6 
9299-26224-5-1 
9299-26224-5-2 
9299-26224-5-3 
9299-26224-5-4 
9299-26218-7-1 
9299-26218-7-2 
9299-262 18-7-3 
9299-26218-7-4 
9299-26218-7-6 
9299-26218-7-7 



List: Customer ID'S: All 

2000-000-074 
2000-000-098 
2000-000-046 
2000-000-048 
2000-000-129 
2000-000-047 
2000-000-049 
2000-000-050 
2000-000-051 
2000-000-052 
2000-000-121 
2000-000-122 
2000-000-123 
2000-000-124 

SP13876DUP 
SP148702CT 
SP148704BR 
SP1587008D 
SP158702DH 
SP15 8 7 0 8 DH 
SP158710DH 
SP158712WT 
SP158714CT 
SP158717BR 
SP168702FS 
SP168708UC 
SP168710CT 
SP168711BR 

9299-26218-7-5 
9299-26224-5-5 
9299-26225-4-1 
9299-26225-4-3 

9299-26225-4-2 
9299-26225-4-4 
9299-26228-3-1 
9299-26228-3-2 
9299-26228-3-3 
9299-26232-4-1 
9299-26232-4-2 
9299-26232-4-3 
9299-26232-4-4 



SOLAR POND BOREHOLE SAMPLES 
RADIOCHEMISTRY 

Gross Alpha ........................ 
Gross Beta......................... 
Uranium 233, 234 ................... 
Uranium 235. ....................... 
Uranium 238...' ..................... 
Strontium 89, 90 ................... 
Plutonium 239, 240 ................. 
Americium 241. ..................... 
Cesium 137. ........................ 
Triti ............................... 

110 +/- 20 
8.6 +/- 6.1 
4.0 +/- 0.6 

34 +/- 10 
23 +/- 6 
1.7 +/- 0.4 

28 +/-  10 
14 +/-  6 
2.0 +/-  0.4 

pc i /g 

pci/g 
pci/g 

2.8 +/-  0.5 
-0.3 +/-  0.6 
0.32 +/-  0.17 
0.06 +/ -  0.07 

1.9 +/- 0.4 
0.1 +/- 0.4 
18 +/- 1 

2.2 +/- 0.2 

2.1 +/- 0.5 
-0.1 +/- 0:3 
0.09 +/- 0.14 
0.02 +/-  0.06 

pci/g 
pci/g 
pci/g 
pci/g 

pci/g 
pc i /g 
pc i /g 
pci/g 

.63 pci/g < 0.64 pc i /g .64 pci/g 

RFW Batch ID: 2000-000-064 
Customer ID: SP018711DH 

2000-000-065 
SP018713DH 

2000-000- 066 
SP018716BR 

Gross Alpha ........................ 24 +/- 14 
Gross Beta............. ............ 29 +/- 7 
Uranium 233, 234 ................... 0.52 +/-  0.13 
Uranium 235 ........................ 
Uranium 238.. ...................... 0.61 +/- .014 
Strontium 89, 90 ................... 0.0 +/- 0.4 
Plutonium 239, 240 ................. 0.09 +/- 0.14 
Americium 241 ...................... 0.05 +/- 0.08 
Cesium 137. ........................ 
Tritium ............................ c 0.61 

pci/g 
pci/g 
pci/g 

26 +/- 14 
33 +/-  7 

0.40 +/-  0.12 

pci/g 
pci/g 
pci/g 

10 +/-  12 
16 +/-  6 

0.70 +/-  0.14 

pci/g 
pci/g 
pci/g 

0.54 +/- 0.13 
0.2 +/- 0.4 

0.00 +/- 0.15 
0.04 +/-  0.07 

pci/g 
pc i /g 
pci/g 
pc i /g 

0.53 + / -  0.13 
0.2 +/ -  0.3 

0.00 +/-  0.14 
0.07 +/-  0.08 

pci/g 
pci/g 
pci/g 
pci/g 

< .64 c .61 pc i /g pci/g 



Sanple Information 

Gross Alpha ........................ 
Gross Beta......................... 
Uranium 233, 234. .................. 
Uranium 235. ....................... 
Uranium 238... ..................... 
Strontium 89, 90. .................. 
Plutonium 239, 240 ................. 
Americium 241... ................... 
Cesium 137. ........................ 
Tritium ............................ 

18 +/-  13 
18 +/- 6 

0.57 +/- 0.14 

0.71 +/- 0.15 
0.2 +/- 0.4 

-0.03 +/- 0.13 
0.07 +/- 0.08 

< .64 

20 +/- 14 pci/g 
17 +/- 6 pci/g 

0.77 +/- 0.16 pci/g 

0.78 +/- 0.16 pci/g 
0.2 +/-  0.4 pci/g 
0.04 +/- 0.15 pci/g 
0.08 +/- 0.08 pci/g 

< .64 pci/g 

14 +/ -  13 pci/g 
36 +/-  7 pci/g 
1.5 +/-  0.3 pci/g 

1.2 +/- 0.2 pci/g 
0.2 +/-  0.3 pci/g 
0.13 +/-  0.15 pci/g 
0.22 +/ -  0.13 pci/g 

< .64 pc i /g 

........................................................................................................................... 
Sample Information 

Gross Alpha ........................ 
Gross Beta......................... 
Uranium 233, 234 ................... 
Uranium 235 ........................ 
Uranium 238 ........................ 
Strontium 89, 90. .................. 
Plutonium 239, 240 ................. 
Americium 241. ..................... 
Cesium 137 ......................... 
Tritiun.. .......................... 

21 +/- 9 
15 +/- 6 

0.58 +/- 0.16 

0.49 +/- 0.15 
0.4 +/-  0.3 

-0.02 +/- 0.13 
0.02 +/- 0.06 

< .61 pci/g 

14 +I- 13 pcih 
30 +I- 7 pci/g 

0.54 +/- 0.14 pci/g 

0.55 +/- 0.14 PCi/g 
0.1 +/- 0.4 Pci/g 

0.06 +I- 0.74 pci/g 
0.01 +I- 0.06 pcilg 

< .61 pc i /g 

1 1  +/- 14 pci/g 
7.1 +/-  5.6 pci/g 
0.26 +I- 0.11 pci/g 

0.19 +/-  0.10 pci/g 
0.1 +/-  0.3 pci/g 

0.01 +/-  0.14 pci/g 
0.04 +/-  0.07 pci/g 

.61 pc i /g 

. 



SOLAR POND BOREHOLE SAMPLES 
RADIOCHEMISTRY 

Gross Alpha ........................ 
Gross Beta......................... 
Uraniun 233, 234 ................... 
Uraniun 235.... .................... 
Uraniun '238.. ...................... 
Strontium 89, 90. .................. 
Plutonium 239, 240 ................. 
Americiun 241.. .................... 
Cesiun 137 ......................... 
Tritium ............................ 

21 +/- 14 
15 +/- 6 

0.63 +/- 0.21 

22 +/-  9 
16 +/- 6 

0.61 +/-  0.18 

pc i /g 
pc i /g 
pci/g 

22 +/-  14 
21 +/- 7 

0.77 +/-  0.18 

0.70 +/- 0.18 
-0.1 +/-  0.3 
0.03 +/- 0.12 
0.03 +/-  0.07 

0.67 +/- 0.22 
-0.1 +/- 0.4 
0.05 +/- 0.15 
0.09 +/- 0.12 

0.47 +/-  0.17 
0.1 +/-  0.3 

-0.01 +/-  0.14 
0.05 +/- 0.08 

pc i /g 
pci/g 
pci/g 
pci/g 

< .61 1.1 +/- 0.3 pci/g 2.0 +/-  0.3 pc i /g 

Sample Information 

2000-000-007 
SP048702DH 

RFW Batch ID: 2000-000-009 
Customer ID: SPO487004D 

2000-000-008 
SP048704DH 

Gross Alpha ........................ 
Gross Beta......................... 
Uraniun 233, 234. .................. 
Uranium 235 ........................ 
Uranium 238 ........................ 
Strontium 89, 90.. ................. 
PLutoniun 239, 240. ................ 
Americiun 241 ...................... 
Cesiun 137 ......................... 
Triti urn ............................ 

13 +/- 6 
12 +/- 6 

0.63 +/- 0.15 

34 +/-  11 
15 +/- 6 

1.6 +/- 0.2 

pci/g 
pci/g 
pc i /g 

57 +/-  13 
17 +/- 6 

1.1 +/-  0.2 

0.66 +/- 0.14 
0.1 +/- 0.6 

0.14 +/- 0.11 
0.11 +/- 0.10 

0.93 +/- 0.16 
0.2 +/-  0.4 
1.9 +/-  0.3 
1.2 +/- 0.2 

pc i /g 
pci/g 
pc i /g 
pc i /g 

0.86 +/ -  0.15 
0.2 +/-  0.6 

0.01 +/-  0.09 
0.06 +/ -  0.08 

pci/g 
pci/g 
pci/g 
pci/g 

< .61 pci/g 1.3 +/- 0.3 < .64 pci/g 



Gross Alpha ........................ 
Gross Beta......................... 
Uranium 233, 234 ................... 
Uraniun 235 ........................ 
Uranium 238 ........................ 
Strontium 89, 90... ................ 
Plutonium 239, 240. ................ 
Americiun 241 ...................... 
Cesium 137 ......................... 
Triti un............................ 

16 +/- 17 
17 +/- 6 

0.86 +/- 0.17 

31 +/-  12 
31 +/-  6 

1.1 +/- 0.2 

pci/g 
pci/g 
pc i /9 

17 +/-  10 
28 +/-  6 

1.1 +/-  0.2 

pc i /g 
pci/g 
pci/g 

1.0 +/- 0.2 
0.6 +/- 0.6 

-0.03 +/-  0.08 
0.03 +/- 0.07 

pci/g 
pci/g 
pc i /g 
pc i /g 

1.0 +/-  0.2 
-0.2 +/-  0.5 
0.00 +/-  0.08 
0.06 +/-  0.07 

0.81 +/- 0.16 
0.2 +/- 0.6 

0.05 +/- 0.11 
0.06 +/- 0.08 

pci/g 
pci/g 
pc i /g 
pci/g 

< .64 1.0 +/- 0.3 pci/g .64 +/-  .29 pci/g 

Sample Information 

RFW Batch ID: 2000-000-016 
Customer ID: SP048717DH 

2000-000-017 
SP048720DH 

2000-000-018 
SP048722DH 

Gross Alpha ........................ 
Gross Beta........... .............. 
Uraniun 233, 234. .................. 
Uranium 235 ........................ 
Uranium 238 ........................ 
Strontium 89, 90 ................... 
Plutonium 239, 240 ................. 
Americium 241 ...................... 
Cesium 137 ......................... 
Tritium ............................ 

11 +/- 9 
19 +/- 6 

1.0 +/-  0.2 

20 +/- 10 
21 +/- 6 

1.1 +/-  0.2 

pci/g 
pci/g 
pci/g 

32 + I -  12 pci/g 
22 +/ -  6 pci/g 

1.6 +I- 0.4 pci/g 

1.0 +/- 0.2 
0.1 +/-  0.6 

0.03 +/- 0.11 
0.00 +/- 0.06 

1.2 +/-  0.2 
0.0 +/-  0.5 

-0.06 +/- 0.07 
0.10 +/-  0.09 

pci/g 
pci /g 
pci/g 
pci/g 

1.3 +/ -  0.3 pci/g 

-0.04 +I-  0.08 pci/g 
0.00 +I-  0.06 pci/g 

-0.1 + / -  0.5 PCi/g 

< .58 pci/g .63 +/- 0.27 pci/g < .66 pci/g 



Gross Alpha ........................ 
Gross Beta ......................... 
Uraniun 233, 234. .................. 
Uranium 235 ........................ 
Uraniun 238... ..................... 
Strontium 89, 90 ................... 
Plutonium 239, 240 ................. 
Americium 241 ...................... 
Cesiun 137 ......................... 
Triti urn............................ 

20 +/- 10 
20 +/- 6 

1.1 +/- 0.2 

25 +/- 11 
22 +/- 6 

0.58 +/- 0.18 

pci/g 
pci/g 
pc i /g 

2s +/- 11 
27 +/-  6 

0.82 +/-  0.18 

pci/g 
pci/g 
pci/g 

0.70 +/- 0.19 
0.2 +/- 0.6 

-0.04 +/-  0.08 
0.02 +/- 0.07 

Pci/g 
pci/g 
pci/g 
pci/g 

0.98 +/-  0.18 
0.1 +/-  0.s 

0.03 +/-  0.07 
0.03 +/ -  0.10 

1.2 +/- 0.2 
0.1 +/- 0.6 

-0.03 +/- 0.09 
0.01 +/- 0.06 

pci/g 
pci/g 
pci/g 
pci/g 

< .66 < .59 pci/g pc i /g 

Gross Alpha ........................ 
Gross Beta......................... 
Uranium 233, 234 ................... 
Uranium 235 ........................ 
Uranium 238. ....................... 
Strontium 89, 90 ................... 
Plutoniun 239, 240 ................. 
Americium 241.. .................... 
Cesium 137 ......................... 
Triti un ............................ 

12 +/- 9 
21 +/- 6 

0.52 +/-  0.12 

48 +/-  12 pci/g 
13 +/-  6 pci/g 

0.75 +/-  0.15 pci/g 

27 +/- 14 pci/g 
14 +/ -  6 pci/g 

0.76 +/-  0.16 pci/g 

0.71 +/- 0.13 
0.5 +/- 0.8 

-0.02 +/- 0.09 
0.02 +/-  0.07 

0.64 +/-  0.13 pci/g 

0.09 +I- 0.11 pci/g 
0.08 +I- 0.07 pci/g 

0.0 +/- 0.6 pci/g 
0.64 +/-  0.14 pci/g 
-0.2 +/-  0.4 pci/g 

-0.02 +/-  0.08 pci/g 
0.13 +/-  0.08 pci/g 

< .63 < .64 pc i /g < .63 pci/g pci/g 



Gross Alpha ........................ 
Gross Beta ......................... 
Uranium 233, 234 ................... 
Uranium 235. ....................... 
Uranium 238.... .................... 
Strontium 89, 90... ................ 
Plutonium 239, 240 ................. 
Americium 241.. .................... 
Cesiun 137 ......................... 
Triti un............................ 

16 +/- 13 
17 +/- 6 

0.50 +/- 0.13 

0.39 +/- 0.11 
-0.2 +/- 0.6 
0.04 +/- 0.09 
0.06 +/- 0.06 

-61 

.-. 

2000-000-035 
SP058710DH 
Soi 1 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - - - - - - - -  

25 +I- 14 pci/g 

1.7 +I- 0.2 pci/g 
13 +/-  6 Pci/g 

1.4 +/- 0.2 pci/g 
0.1 +/- 0.7 pci/g 
0.00 +/-  0.09 pci/g 
0.00 +/- 0.04 pci/g 

1.1 +/- 0.3 pci/g 

RFU Batch ID: 2000-000-037 
Customer ID: SP058716DH 

Matrix: Soil 

2000-000-109 
SPO68702FS 
Soi L 

2000-000-036 
SP058712DH 
Soi 1 

21 +/-  14 pci/g 
22 + I -  6 pci/g 
1.2 + I -  0.2 pci/g 

0.92 +/-  0.15 pci/g 
0.1 +/-  0.6 pci/g 
0.13 +/-  0.11 pci/g 
0.04 +/- 0.05 pci/g 

1.3 +I- 0.3 pci/g 

2000-000-110 
SP068708DH 
Soi 1 

Gross Alpha. ....................... 
Gross Beta ......................... 
Uranium 233, 234 ................... 
Uranium 235 ......................... 
Uranium 238. ....................... 
Strontium 89, 90. .................. 
Plutonium 239, 240 ................. 
Americium 241 ...................... 
Cesium 137 ......................... 
Tritiun ............................ 

0.95 +I-  0.18 pci/g 
-0.2 +I- 0.7 Pci/g 
0.50 +I- 0.16 pci/g 
0.05 +I- 0.07 pci/g 

3.3 +I- 0.3 Pci/g 

21 +/-  9 pci/g 
30 +/- 6 pci/g 
1.2 +/-  0.2 pci/g 

0.90 + I -  0.18 pci/g 
-0.2 +/-  0.5 pci/g 
0.52 +/-  0.16 pci/g 
0.50 +I- 0.17 pci/g 

< .60 pci/g 

25 +I- 9 pci/g 
13 +I- 5 pci/g 

0.52 +/ -  0.13 pci/g 

0.59 +/-  0.14 pci/g 
0.0 +/ -  0.5 pci/g 
0.09 +/-  0.08 pci/g 
0.07 +I- 0.10 pci/g 

< 0.60 pci/g 



Gross Alpha ........................ 
Gross Beta..................... .... 
Uranium 233, 234 .................... 
Uranium 235 ........................ 
Uraniun 238 ........................ 
Strontium 89, 90 ................... 
Plutonium 239, 240... .............. 
Americium 241 ...................... 
Cesium 137 ......................... 
Triti urn............................ 

19 +/- 9 
14 +/- 6 

0.75 +/- 0.17 

16 +I- 8 pci/g 
14 +/-  6 pci/g 

0.50 +I- 0.13 pci/g 

31 +I- 11 pci/g 
18 +/-  6 pci/g 

0.70 +/- 0.15 pci/g 

0.72 +/- 0.16 
0.0 +/- 0.5 

-0.02 +/- 0.07 
0.01 +/- 0.09 

0.38 +I- 0.11 pci/g 
0.1 +/- 0.4 pci/g 
0.03 +I-  0.09 pci/g 
0.08 + I -  0.11 pci/g 

0.82 +I- 0.16 pci/g 
0.2 +/- 0.5 pci/g 
0.02 + / -  0.09 pci/g 
0.01 +/-  0.10 pci/g 

< -60 < -60 pci/g < .60 pci/g 

Gross Alpha ........................ 
Gross Beta ......................... 
Uranium 233, 234 ................... 
Uraniun 235. ....................... 
Uranium 238 ........................ 
Strontium 89, 90 ................... 
Plutonium 239, 240 ................. 
Americium 241 ...................... 
Cesium 137 ......................... 
Tritium.... ........................ 

39 +/-  1 1  
21 +/- 6 
1.8 +/-  0.3 

21 +/ -  9 
25 +/-  6 
1.2 +/-  0.2 

pci/g 
pci/g 
pci/g 

30 + / -  10 
28 +/-  6 
1.4 +/-  0.2 

pci/g 
pci/g 
pci/g 

1.7 +/-  0.2 
0.6 +/- 0.7 
0.05 +/-  0.09 
0.04 +/- 0.10 

1.6 +/-  0.2 
0.2 + / -  1.1 

-0.04 +/-  0.07 
0.03 +/- 0.10 

pc i /g 
pci/g 
Pi19 
pci/g 

1.0 +/ -  0.2 
0.4 +/- 1.0 

-0.01 +/ -  0.08 
0.04 +/- 0.09 

pc i /g 
pc i /g 
pci/g 
pci/g 

< .60 pci/g < .60 < .60 pc i /g 



Gross Alpha ........................ 
Gross Beta......................... 
Uranium 233, 234 ................... 
Uranium 235. ....................... 
Uranium 238. ....................... 
Strontium 89, 90................... 
Plutonium 239, 240 ................. 
Americium 241.. .................... 
Cesium 137. ........................ 
Tritium ............................ 

36 +/- 1 1  
23 +/- 6 

1.1 +/- 0.2 

24 +I-  10 pci/g 

0.97 +I- 0.26 pci/g 
15 +/- 6 pci/g 

30 +/-  10 pci/g 
14 +/- 6 pci/g 

0.60 +/- 0.12 pci/g 

1.3 +/- 0.2 
-0.2 +/- 1.0 
0.16 +/- 0.22 
0.05 +/- 0.10 

0.91 +I- 0.26 pci/g 

2.2 +I- 0.3 pci/g 
0.2 +/-  0.5 pCi/g 

0.61 +/-  0.18 pCi/g 

0-56 +/- 0.12 pci/g 
0.0 +/-  0.7 pci/g 
0.10 +/-  0.11 pci/g 
0.21 +/-  0.17 pci/g 

< .60 < .66 pci/g < .66 pci/g 

Gross Alpha ........................ 
Gross Beta................. ........ 
Uranium 233, 234. .................. 
Uranium 235 ........................ 
Uranium 238. ....................... 
Strontium 89, 90..... .............. 
Plutonium 239, 240. ................ 
Americium 241. ..................... 
Cesium 137 ......................... 
Triti tan............................ 

23 +/- 9 
12 +/-  6 

0.50 +/- 0.15 

pci/g 
pc i /g 
pci/g 

1 1  +/-  8 
15 +/ -  6 

0.42 +/- 0.11 

pci/g 
pc i /g 
pci/g 

22 +I- 9 pci/g 
16 +/-  6 pci/g 

0.47 + / -  0.13 pCi/g 

0.54 +/- 0.16 
0.0 +/- 0.5 

0.05 +/- 0.10 
-0.03 +/-  0.09 

0.50 +/-  0.12 
-0.1 +/-  0.5 
0.06 +/- 0.10 
0.00 +/-  0.09 

pci/g 
pci/g 
pci/g 
pc i /g 

0.62 +/- 0.16 pci/g 

0.03 +/- 0.10 pCi/g 
0.2 +/-  0.6 pci/g 

-0.06 +/-  0.09 pci/g 

0.65 +/-  0.27 pci/g < .59 < .61 pci/g 



SOLAR POND BOREHOLE SAMPLES 
RADIOCHEMISTRY 

Gross Alpha ........................ 
Gross Beta ......................... 
Uranium 233, 234. .................. 
Uranium 235 ........................ 
Uranium 238 ........................ 
Strontium 89, 90 ................... 
Americium 241.. .................... 
Cesium 137.. ....................... 
Triti urn.................. .......... 

Plutoniun 239, 240 ................. 

23 +I- 10 wi/g 
23 +/- 6 pci/g 

0.60 +I- 0.13 pci/g 

16 +/- 8 
1 1  +/- 5 

0.88 +/- 0.18 

pci/g 
pci/g 
pci/g 

33 +/-  1 1  
23 +/-  6 

1.5 +/- 0.2 

0.41 +/- 0.11 pci/g 
0.2 +/- 0.7 pci/g 

-0.02 +/- 0.09 pci/g 
0.00 +I- 0.10 pci/g 

0.70 +/- 0.16 
0.0 +/-  0.6 

-0.01 +/- 0.08 
0.05 +/- 0.10 

pci/g 
pc i /g 
pci/g 
pci/g 

1.6 +/- 0.2 
-0.2 +/ -  0.7 
-0.01 +/-  0.10 
-0.01 +/- 0.03 

0.70 +I- 0.28 pci/g 1.3 +/- 0.3 pci/g 2.3 +/ -  0.3 pci/g 

Sample Information 

RFU Batch ID: 2000-000-107 
Customer ID: SP078723BR 

2000-000- 108 
SP078726DH 

2000-000-004 
SPO88703UC 

Gross Alpha ........................ 
Gross Beta......................... 
Uranium 233, 234 ................... 
Uranium 235 ........................ 
Uranium 238.. ...................... 
Strontium 89, 90.. ................. 
Plutoniun 239, 240 ................. 
Americium 241 ...................... 
Cesium 137 ......................... 
Tritium ............................ 

27 +/- 10 
26 +/- 6 
1.2 +/- 0.2 

20 +/- 9 
22 +/- 6 

1.1 +/-  0.2 

pci/g 
pci/g 
pc i /g 

32 +/-  1 1  
28 +/ -  6 

1.1 +/ -  0.2 

pci/g 
pci/g 
pci/g 

1.6 +/- 0.2 
0.6 +/- 0.9 
0.01 +/- 0.09 
0.01 +/- 0.09 

1.2 +/-  0.2 
0.1 +/- 0.9 
0.05 +/- 0.11 
0.00 +/- 0.09 

pci/g 
pci/g 
pci /g 
pc i /g 

1.0 +/-  0.2 
0.4 +/-  0.7 
0.02 +/ -  0.14 
0.02 +/ -  0.06 

pci/g 
pc i /g 
pci/g 
pci/g 

c .60 .60 pc i /g 3.0 +/-  0.3 pc i /g 



Gross Alpha ........................ 
Gross Beta......................... 
Uranium 233, 234 ................... 
Uranium 235 ........................ 
Uranium 238 ........................ 
Strontium 89, 90.. ................. 
Plutonium 239, 240. ................ 
Americium 241 ...................... 
Cesium 137 ......................... 
Triti urn............................ 

31 +/- 10 
24 +/- 6 

0.87 +/- 0.15 

0.65 +/- 0.13 
-0.4 +/- 0.7 
-0.01 +/- 0.13 
0.01 +/- 0.07 

2.8 +/- 0.3 

12 +/- 12 
14 +/- 6 
1.0 +/-  0.2 

0.79 +/- 0.17 
0.0 +/-  0.7 
0.03 +/- 0.11 
0.06 +/- 0.09 

3.8 +/- 0.4 

pci/g 
pcf/g 
pci/g 

pc i /g 
pci/g 
pci/g 
pci/g 

pc i /g 

25 +/- 1 1  pci/g 
21 +/- 6 pci/g 

0.45 +/-  0.12 pci/g 

0.43 +/-  0.11 pci/g 
-0.1 +/-  0.6 pci/g 
0.00 +/-  0.09 pci/g 
0.02 +/- 0.08 pci/g 

0.86 +/-  0.28 pci/g 

RFU Batch ID: 2000-000-012 
Customer IO: SP098706CT 

2000-000-013 
SP098708BR 

Gross Alpha ........................ 
Gross Beta......... ................ 
Uranium 233, 234,. ................. 
Uranium 235. ....................... 
Uranium 238...... .................. 
Strontium 89, 90.. ................. 
Plutonium 239, 240 ................. 
Americiun 241 ...................... 
Cesium 137. ........................ 
Tritium ............................ 

18 +/-  10 
28 +/- 6 

0.94 +/- 0.18 

1.1 +/-  0.2 
-0.2 +/- 0.6 
-0.05 +/- 0.07 
0.06 +/- 0.08 

< .61 

18 +/-  10 
19 +/-  6 

0.84 +/-  0.16 

0.91 +/-  0.16 
-0.1 +/-  0.7 
0.02 +/- 0.09 
0.00 +/- 0.06 

< .66 

pc i /g 
pci/g 
pci/g 

pci/g 
pci/g 
pc i /g 
pci/g 

pc i /g 

40 +/-  12 pci/g 
21 +/-  6 pci/g 
1.4 +/-  0.2 pci/g 

0.67 +/-  0.16 pci/g 
-0.6 +/-  0.7 pci/g 
3.5 +/-  0.3 pci/g 
0.59 +/-  0.19 pci/g 

< .62 pci/g 



Gross Alpha ........................ 
Gross Beta................ ......... 
Uranium 233, 234................... 
Uranium 235..... ................... 
Uranium 238 ........................ 
Strontium 89, 90 ................... 
Plutonium 239, 240................. 
Americium 241 ...................... 
Cesium 137 ......................... 
Tritium ............................ 

RFW Batch ID: 
Customer ID: 

Matrix: 

. _ _ .  

30 +I- 1 1  pci/g 27 +/- 10 pci/g 
23 +/- 6 pci/g 20 +I- 6 pci/g 

0.60 +I- 0.14 pci/g 3.7 +I- 0.4 pci/g 

0.65 +I- 0.14 pci/g 0.88 +I- 0.18 pci/g 
-0.2 +I- 0.6 pci/g 0.2 +I- 0.7 pci/g 
0.00 +I- 0.09 pci/g 0.24 +I- 0.12 pci/g 
0.02 +I- 0.06 pci/g 0.07 +I- 0.09 pci/g 

< -59 pci/g < .61 pci/g 

2000-000-080 
SP108705DH 
Soi 1 

2000-000-081 
SP108707DH 
Soi 1 

........................ Gross Alpha 19 +/- 13 pci/g 32 +/- 15 pci/g 
22 +/-  6 pci/g Gross Beta...................... ... 22 +/-  6 pci/g 

Uranium 233, 234 1.0 +/- 0.2 pci/g 0.66 +/- 0.13 pci/g 
Uranium 235.. ...................... 
Uranium 238.. ...................... 0.68 +/- 0.14 pci/g 0.59 +/-  0.12 pci/g 
Strontium 89, 90 0.1 +/- 0.7 pci/g -0.3 +/- 0.7 pci/g 
Plutonium 239, 240 ................. 0.06 +/- 0.13 pci/g 0.00 +/- 0.09 pci/g 
Americium 241 0.16 +/- 0.09 pci/g 0.06 +/-  0.06 pci/g 
Cesium 137. ........................ 

................... 

................... 
...................... 

2000-000-079 
SP108704BR 
Soi 1 
.______- - - - -___________ 

33 +/-  16 pci/g 
26 +/- 7 pci/g 
1.6 +/- 0.2 pci/g 

0.68 +/-  0.14 pCi/g 
-0.3 +/-  0.6 pCi/g 
0.13 +/ -  0.11 pci/g 
0.09 + / -  0.07 pci/g 

i .61 pc i /g  

2000-000-082 
SP108709DH 
Soi 1 
. - - - - - - - - - -____________ 

16 +I- 12 pci/g 
29 +/-  7 pci/g 
1.0 +/-  0.2 pci/g 

0.97 +/-  0.19 pci/g 

0.03 +/-  0.09 pci/g 
0.07 +/ -  0.06 pci/g 

1.1 +/-  0.9 pci/g 

Triti um... . . . . . . . . . . . . . . . . . . . . . . . . .  < .63 pci/g < .63 pc i /g .58 pci/g 



Sample Information 

Gross Alpha ........................ 
Gross Beta......................... 
Uranium 233, 234 ................... 
Uranium 235... ..................... 
Uranium 238 ........................ 
Strontium 89, 90 ................... 
Plutonium 239, 240 ................. 
Americium 241 ...................... 
Cesium 137. ........................ 
Triti urn............................ 

42 +/- 16 
20 +/- 6 

0.49 +/- 0.13 

0.64 +/- 0.14 
-0.4 +/- 0.6 
0.00 +/- 0.09 
0.00 +/- 0.04 

0.65 +/- 0.28 

19 +/-  13 
27 +/-  7 

0.45 +/- 0.16 

0.73 +/- 0.18 
0.0 +/-  0.6 
0.03 +/-  0.09 
0.01 +/-  0.05 

< .64 

pci/g 
pc i /g 
pci/g 

pc i /g 
pc i /g 
pci/g 
pc i /g 

pci/g 

2000-000-085 
SP108715DH 
Soi 1 

_ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

20 +/-  13 pci/g 
22 +/ -  6 pci/g 

0.63 +/- 0.15 pci/g 

0.70 +I- 0.16 pci/g 
-0.2 +/-  0.6 pci/g 
-0.01 +/ -  0.08 pci/g 
0.03 +I- 0.06 pci/g 

< .63 pci/g 

Sample Information 

Gross Alpha ........................ 
Gross Beta ......................... 
Uranium 233, 234 ................... 
Uranium 235 ........................ 
Uranium 238 ........................ 
Strontiun 89, 90................... 
Plutonium 239, 240 ................. 
Americium 241 ...................... 
Cesium 137 ......................... 
Tritium ............................ 

21 +/- 10 
22 +/- 6 
1.0 +/- 0.2 

0.96 +/- 0.17 
-0.3 +/-  0.5 
0.04 +/-  0.11 
-0.03 +/- 0.04 

< -61 

32 +/- 12 
17 +/-  6 
1.4 +/- 0-2 

1.4 +/- 0.2 
-0.3 +/-  0.7 
0.01 +/-  0.10 
0.11 +/-  0.09 

< -63 

pc i /g 
pci/g 
pc i /g 

pci/g 
pci/g 
pci/g 
pc i /g 

pc i /g 

28 +I- 1 1  pci/g 
24 +/-  6 pci/g 

1.1 +I- 0.2 pci/g 

0.99 +I- 0.19 pci/g 
0.1 +I- 0.6 pci/g 

-0.02 +/-  0.08 pci/g 
0.00 +I- 0.06 pci/g 

< .60 pci/g 



Gross Alpha ........................ 
Gross Beta ......................... 
Uranium 233, 234... ................ 
Uranium 235 ........................ 
Uranium 238 ........................ 
Strontium 89, 90 ................... 
Plutonium 239, 240 ................. 
Americium 241 ...................... 
Cesium 137 ......................... 
Tritium. ........................... 

24 +/- 1 1  
22 +/- 6 
1.2 +/- 0.2 

1.1 +/- 0.2 
0.k +/- 0.7 

-0.04 +/- 0.08 
0.04 +/- 0.06 

0.60 +/- 0.27 

32 +I- 12 pci/g 

0.48 +/- 0.13 pci/g 
19 +/- 6 pci/g 

0.58 +/- 0.14 pci/g 
-0.1 +/-  0.7 pci/g 
-0.06 +/- 0.10 pci/g 
-0.02 +/- 0.05 pci/g 

< .59 pci/g 

23 +I- 9 pci/g 
28 +I- 6 pci/g 

0.77 +/- 0.21 pci/g 

0.83 +/-  0.21 pci/g 
0.1 +/-  0.6 pci/g 

-0.04 +/- 0.10 pci/g 
-0.01 +I- 0.03 pci/g 

< .88 pc i /g 

Gross Alpha ........................ 
Gross Beta ......................... 
Uranium 233, 234 ................... 
Uranium 235 ........................ 
Uranium 238 ........................ 
Strontium 89, 90 ................... 
Plutonium 239, 240 ................. 
Americium 241. ..................... 
Cesium 137 ......................... 
Triti un............................ 

36 +/- 12 
32 +/- 6 
1.2 +/- 0.2 

1.2 +/- 0.2 
-0.3 +/- 0.8 
0.02 +/- 0.12 
0.02 +/- 0.07 

< .66 

30 +I- 13 pci/g 
25 +I- 6 pci/g 

1.1 +/- 0.3 pci/g 

1.3 +I- 0.3 pci/g 
0.1 +/-  0.4 pci/g 

-0.01 +/-  0.11 pci/g 
0.00 +/- 0.06 pci/g 

.60 pci/g 

30 +I- 12 pci/g 
24 +/ -  6 pcilg 

0.84 +/-  0.20 pci/g 

0.83 +/-  0.19 pci/g 
0.1 +/-  0.5 pci/g 

-0.02 +/- 0.09 pci/g 
-0.04 +/- 0.05 pci/g 

< .58 pci/g 



Gross Alpha ........................ 
Gross Beta ......................... 
Uraniun 233, 234 ................... 
Uranium 235.. ...................... 
Uranium 238 ........................ 
Strontium 89, 90. .................. 
Plutonium 239, 240 ................. 
Americium 241 ...................... 
Cesium 137 ......................... 
Tritium. ........................... 

20 +/- 10 
19 +/- 6 
1.7 +/- 0.2 

38 +/- 1 1  
30 +/- 7 
1.3 +/- 0.2 

pci/g 
pci/g 
pci/g 

32 +/-  10 
28 +/-  6 

0.87 +/- 0.23 

pci/g 
pci/g 
pci/g 

1.7 +/- 0.2 
0.0 +/- 0.4 

-0.04 +/- 0.09 
0.02 +/-  0.06 

1.4 +/- 0.2 
0.0 +/-  0.4 
0.00 +/- 0.10 
0.01 +/-  0.06 

pci/g 
pci /g 
pci/g 
pc i /g 

0.86 +/- 0.22 
0.3 + / -  0.5 

-0.06 +/-  0.08 
-0.03 +/-  0.05 

pc i /g 
pci Jg  

pci/g 
pci/g 

.58 c .66 pc i /g c .5a pci/g pc i /g 

RFU Batch ID: 2000-000-028 
Customer ID: SP118724DH 

2000-000-029 
SP118726DH 

2000-000-031 
SPl18729DH 

Gross Alpha ........................ 
Gross Beta.............. ........... 
Uranium 233, 234 ................... 
Uranium 235 ........................ 
Uranium 238 ........................ 
Strontium 89, 90 ................... 
Plutonium 239, 240 ................. 
Americium 241 ...................... 
Cesium 137 ......................... 
Tritium ............................ 

34 +/- 12 pci/g 
29 +/- 6 pci/g 

1.1 +/-  0.2 pci/g 

24 +I- 1 1  pci/g 

1.2 +I- 0.2 pci/g 
32 +/- 6 Pci/g 

21 +I- 1 1  pci/g 

0.84 +I- 0.16 pci/g 
31 +/- 6 PCi/g 

0.91 +/-  0.17 pci/g 
0.1 +/- 0.6 pci/g 

-0.01 +/- 0.10 pci/g 
-0.02 +/ -  0.06 pci/g 

0.91 +/- 0.19 pci/g 

-0.02 +/- 0.09 pci/g 
-0.04 +/-  0.05 pci/g 

0.3 +/-  0.4 pci/g 
1.1 +/- 0.2 pci/g 
0.1 +I- 0.4 pci/g 
0.05 +I- 0.11 pci/g 
0.00 +I- 0.06 pcilg 

c .58 pci/g < : .66 pc i /g .63 pci/g 



Gross Alpha ........................ 
Gross Beta ......................... 
Uranium 233, 234.... ............... 
Uranium 235... ..................... 
Uranium 238 ........................ 
Strontium 89, 90 ................... 
Plutonium 239, 240.. ............... 
Americiun 241 ...................... 
Cesium 137.. ....................... 
Triti um... . . . . . . . . . . . . . . . . . . . . . . . . .  

24 +/- 10 
27 +/- 6 

1.1 +/- 0.2 

12 +/-  9 
23 +/- 6 
1.2 +/- 0.2 

pci/g 
pci/g 
pc i /g 

9 +/-  12 
23 +/- 7 

0.86 +/-  0.16 

pci/g 
pcifg 
pci/g 

1.1 +/- 0.2 
-002 +/- 0.6 
0.01 +/- 0.07 
0.00 +/- 0.06 

1.1 +/-  0.2 
-0.1 +/- 0.6 
0.01 +/-  0.07 
0.05 +/-  0.06 

pci/g 
pci/g 
pci/g 
pc i /g 

0.77 +/-  0.15 
0.2 +/-  0.5 

-0.05 +/- 0.07 
0.03 +/-  0.05 

pci/g 
pci/g 
pci/g 
pci/g 

< .61 .61 < .61 pci/g pci/g 

RFU Batch ID: 2000-000-039 
Customer ID: SP128719DH 

2000-000-090 
SP128721DH 

2000-000-091 
SP128724DH 

Gross Alpha ........................ 
Gross Beta.............. ........... 
Uranium 233, 234. .................. 
Uranium 235. ....................... 
Uranium 238. ....................... 
Strontiun 89, 90 ................... 
Plutonium 239, 240 ................. 
Americium 241.. .................... 
Cesium 137.. ....................... 
Triti urn............................ 

10 +/- 1 1  
22 +/- 6 

0.51 +/- 0.12 

19 +/-  10 
28 +/- 6 

0.85 +/-  0.16 

pc i /g 
pci/g 
pci/g 

12 +/-  9 
6.6 +/-  5.5 
0.38 +/-  0.12 

pc i /g 
pci/g 
pci/g 

0.76 +/- 0.15 
0.1 +/-  0.5 
0.03 +/- 0.10 
0.00 +/- 0.04 

0.84 +/-  0.16 
-0.4 +/-  0.6 
0.00 +/- 0.09 
-0.01 +/-  0.06 

pc i /g 
pcifg 
pci/g 
pc i /g 

0.57 +/- 0.15 
0.0 +/-  0.5 

-0.01 +/-  0.09 
0.03 +/-  0.06 

pci/g 
pci/g 
pc i /g 
pci/g 

< .59 pci/g < .63 pci/g 



Gross Alpha ........................ 
Gross Beta ......................... 
Uranium 233, 234 ................... 
Uranium 235 ........................ 
Uranium 238 ........................ 
Strontium 89, 90 ................... 
Plutonium 239, 240 ................. 
Americium 241 ...................... 
Cesium 137 ......................... 
Tritium ............................ 

21 +/- 10 
15 +/- 6 

0.83 +/- 0.16 

32 +/- 12 
31 +/- 7 
1.7 +/-  0.2 

pc i /g 
pci/g 
pci/g 

28 +/-  1 1  
28 +/-  6 
1.6 +/-  0.2 

pci/g 
pci/g 
pci/g 

0.86 +/- 0.16 
-0.2 +/- 0.8 
-0.01 +/- 0.07 
0.03 +/-  0.09 

1.5 +/- 0.2 
-0.5 +/-  0.6 
0.01 +/- 0.10 
0.02 +/- 0.07 

pci/g 
pc i /g 
pci/g 
pci/g 

1.4 +/-  0.2 
0.3 +/-  0.9 
0.02 +/- 0.09 
-0.02 +/-  0.05 

pci/g 
pci/g 
pci/g 
pci/g 

< .61 < -61 pci/g < .61 pci/g 

Sample Information 

RFU Batch ID: 2000-000-095 
Customer ID: SP128734DH 

2000-000-096 
SP128739DH 

2000-000-097 
SP128741DH 

Gross Alpha ........................ 
Gross Beta ......................... 
Uranium 233, 234 ................... 
Uranium 235 ........................ 
Uranium 238. ....................... 
Strontium 89, 90 ................... 
Plutonium 239, 240 ................. 
Americium 241 ...................... 
Cesium 137 ......................... 
Tritiun ............................ 

30 +/- 1 1  
27 +/- 6 
1.5 +/- 0.2 

39 +/- 12 
24 +/- 6 
1.7 +/-  0.3 

pci/g 
pci/g 
pci/g 

34 +/-  12 
21 +/-  6 
1.2 +/ -  0.2 

pc i /g 
pci/g 
pci/g 

1.3 +/- 0.2 
0.8 +/-  0.8 
0.02 +/- 0.10 
-0.02 +/-  0.05 

1.6 +/- 0.2 
-0.2 +/-  0.6 
0.01 +/-  0.09 
-0.03 +/-  0.04 

pci/g 
pci/g 
pc i /g 
pc i /g 

1.1 +/ -  0.2 
0.1 +/-  0.5 

-0.03 +/-  0.08 
-0.03 +/-  0.04 

< .64 < .61 pci/g < .64 



Gross Alpha ........................ 
Gross Beta ......................... 
Uranium 233, 234 ................... 
Uranium 235.. ...................... 
Uranium 238.... .................... 
Strontium 89, 90 ................... 
Plutonium 239, 240 ................. 
Americium 241. ..................... 
Cesium 137 ......................... 
Tritium ............................ 

30 +/- 14 
25 +/- 7 

0.77 +I- 0.18 

30 +/-  14 
22 +/- 6 

0.66 +/- 0.18 

19 +/ -  13 
23 +/-  6 
1.3 +/- 0.2 

pci/g 
pci/g 
pci/g 

0.93 +/- 0.19 
0.0 +/- 0.7 
0.05 +/- 0.12 
-0.02 +/- 0.06 

1.1 +/-  0.2 
0.5 +/-  0.9 
0.05 +/- 0.10 
-0.03 +/- 0.05 

1.5 +/-  0.2 
-0.4 +/-  0.5 
-0.06 +/-  0.09 
-0.02 +/-  0.06 

pci/g 
pc i /g 
pci/g 
pci/g 

< .5a pci/g < .58 pc i /g 

RFU Batch ID: 2000-000-073 
Customer ID: SP138706DH 

2000-000-075 
SP138709DH 

2000-000-076 
SP138711DH 

Gross Alpha ........................ 
Gross Beta......................... 
Uranium 233, 234 ................... 
Uranium 235 ........................ 
Uranium 238 ........................ 
strontium 89, 90 ................... 
PLutonium 239, 240 ................. 
Americium 241 ...................... 
Cesium 137 ......................... 
Tritium. ........................... 

29 +/- 10 
22 +/- 6 
1.3 +/- 0.2 

pci/g 
Pci/g 
pc i /g 

36 +/-  15 
29 +/-  7 
1.2 +/-  0.2 

pci/g 
pci/g 
pci/g 

16 +/-  12 pci/g 
18 +/ -  6 pci/g 
1.7 +I- 0.2 pci/g 

1.2 +/- 0.2 
0.0 +/ -  0.6 

-0.04 +/- 0.09 
-0.03 +/- 0.06 

1.3 +/- 0.2 
-0.3 +/ -  0.7 
-0.01 +/-  0.09 
-0.02 +/- 0.06 

pci/g 
pci/g 
pci/g 
pc i /g 

1.5 +I- 0.2 pci/g 
-0.4 +I- 0.6 pci/g 
0.02 +I- 0.10 pci/g 
0.00 +I- 0.07 pci/g 

< .66 pc i /g < .58 pc i /g 



Gross Alpha ........................ 
Gross Beta ......................... 
Uranium 233, 234... ................ 
Uranium 235 ........................ 
Uranium 238 ........................ 
Strontium 89, 90 ................... 
Plutonium 239, 240 ................. 
Americium 241. ..................... 
Cesium 137 ......................... 
Triti urn............................ 

27 +/- 14 
22 +/- 6 
1.2 +/- 0.2 

1.2 +/- 0.2 
0.0 +/- 0.8 
0.01 +/- 0.10 
0.03 +/- 0.07 

< .61 

26 +/- 1 1  
23 +/- 6 

0.93 +/-  0.17 

1.1 +/- 0.2 
0.1 +/- 0.7 

-0.02 +/- 0.09 
-0.03 +/- 0.05 

< .61 

pci/g 
pci/g 
pci/g 

pci/g 
pci/g 
pci/g 
pci/g 

pci/g 

31 +/- 12 
20 +/- 6 

0.67 +I- 0.14 

0.64 +/- 0.14 
-0.1 +/- 0.6 
-0.04 +/- 0.08 
-0.06 +/- 0.08 

.60 

pci/g 
pci/g 
pci/g 

pci/g 
pci/g 
pc i /g 

pci/g 

pci/g 

RFU Batch IO: 2000-000-048 
Customer ID: SP1587008D 

Matrix: Soil 

2000-000-129 
SP158702DH 

2000-000-047 
SP158708OH 
Soil 

Gross Alpha ........................ 
Gross Beta ......................... 
Uranium 233, 234 ................... 
Uranium 235 ........................ 
Uranium 238 ........................ 
Strontium 89, 90 ................... 
Plutonium 239, 240 ................. 
Americium 241 ...................... 
Cesium 137 ......................... 
Triti urn............................ 

10 +/- 9 pci/9 
21 +I- 6 pci/g 

0.71 +I- 0.16 pci/g 

0.61 +I- 0.14 pci/i 
-0.1 +I- 0.6 pci/g 
-0.03 +I- 0.09 pci/g 
-0.04 +I- 0.09 pci/g 

18 +/- 10 
15 +/- 6 

0.64 +/- 0.14 

0.51 +/- 0.13 
0.2 +/- 0.5 
0.04 +/- 0.10 
-0.04 +/- 0.09 

< .60 pci/g < .59 

pci/g 
pc i /g 
pci/g 

pci/g 



Gross Alpha ........................ 
Gross Beta......................... 
Uranium 233, 234...... ............. 
Uranium 235 ........................ 
Uranium 238 ........................ 
Strontium 89, 90 ................... 
Plutonium 239, 240 ................. 
Americium 241 ...................... 
Cesium 137..... .................... 
Tritium. ........................... 

24 +/- 10 
10 +/- 6 

0.82 +/- 0.17 

31 +/- 10 
21 +/- 6 
1.2 +/- 0.2 

28 +/- 10 
30 +/- 6 

1.1 +/- 0.2 

pci/g 
pci/g 
pci/g 

0.60 +/- 0.15 
0.2 +/- 0.7 

-0.02 +/- 0.09 
0.00 +/- 0.10 

1.3 +/- 0.2 
-0.2 +/- 0.6 
-0.04 +/- 0.07 
0.03 +/- 0.10 

pci/g 
pci/g 
pci/g 
pci/g 

1.1 +/-  0.2 
0.3 +/-  0.7 

-0.02 +/- 0.08 
0.05 +/- 0.10 

pci/g 
pci/g 
pci/g 
pci/g 

< .61 pci/g .64 pci/g < .60 

Gross Alpha ........................ 
Gross Beta......................... 
Uranium 233, 234.. ................. 
Uranium 235... ..................... 
Uranium 238 ........................ 
Strontium 89, 90 ................... 
Plutonium 239, 240... .............. 
Americium 241. ..................... 
Cesium 137 ......................... 
Tritiun.... ........................ 

29 +/- 10 
31 +/- 6 

1.1 +/- 0.2 

59 +/- 18 
31 +/- 7 

1.1 +/- 0.2 

pci/g 
pci/g 
pci/g 

23 +/- 13 
19 +/- 6 

0.49 +/-  0.12 

pci/g 
pci/g 
pci/g 

1.2 +/- 0.2 
0.2 +/- 0.8 

-0.02 +/- 0.08 
0.01 +/- 0.10 

0.78 +/- 0.16 
-0.4 +/- 0.6 
9.0 +/- 0.6 
0.96 +/- 0.26 

0.65 +/-  0.14 
-0.4 +/- 0.7 
0.00 +/- 0.14 
0.00 +/- 0.09 

pci/g 
pci/g 
pci/g 
pci/g 

< .61 < -60 .63 



Gross Alpha ........................ 
Gross Beta.. ....................... 
Uraniun 233, 234... ................ 
Uranium 235... ..................... 
Uranium 238. ....................... 
Strontium 89, 90 ................... 
Plutonium 239, 240 ................. 
Americium 241 ...................... 
Cesium 137 ......................... 
Triti un............................ 

28 +/- 14 
25 +/- 7 

0.62 +/- 0.13 

0.55 +/- 0.13 
-0.1 +/- 0.5 
-0.05 +/- 0.14 
0.03 +/- 0.09 

.60 

40 +/- 15 
24 +/- 6 

0.55 +/- 0.13 

0.59 +/- 0.14 
0.0 +/- 0.6 

-0.01 +/- 0.15 
0.02 +/-  0.10 

.63 

pc i /g 
pci/g 

pci/g 
pci/g 
pci/g 
pci/g 

pci/g 
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RFW Batch ID 

1000-000-198 
1000-000-199 
1000-000-200 
1000-000-201 
1000-000-202 
1000-000-203 
1000-000-204 
1000-000-205 
1000-000-206 
1000-000-207 
1000-000-208 
1000-000-209 
1000-000-210 
1000-000-211 
1000-000-212 

(2188608860 
C188608861 
C188608862 
C208609860 
C208609861 
C208609862 
C228609860 
C228609861 
C228609862 
C258608860 
C258608861 
C258608862 
C278609860 
C278609861 
C278609862 

22578-2-1 
22578-2-2 
22579-1-1 
22674-3-1 
22674-3-2 
22674-3-3 
22673-3-1 
22673-3-2 
22673-3-3 
22676-1-1 
22606-2-1 
22606-2-2 
22675-3-1 
22 675-3-2 
22675-3-3 



Gross Alpha ........................ 
Gross Beta. ........................ 
Uranium 233, 234 ................... 
Uranium 235...... .................. 
Uranium 238. ....................... 
Strontium 89, 90.. ................. 
Plutonium 239, 240 ................. 
Americium 241.. .................... 
Cesium 137 ......................... 
Tritium. ........................... 

15 +/- 9 pci/g 
27 +/- 6 pci/g 

1.1 +/- 0.2 pci/g 

1.2 +/- 0.2 pci/g 

0.01 +/- 0.02 pci/g 
0.00 +/- 0.01 pci/g 

0.19 +/- 0.21 pci/ml 

NR 

NR 

NR 

19 +I- 9 pci/g 
22 +I- 6 pci/g 

0.83 +I- 0.20 pci/g 

1.2 +/- 0.2 pci/g 

0.01 +/-  0.02 pci/g 
0.01 +/- 0.01 pci/g 

-0.07 +/- 0.21 pci/ml 

NR 

NR 

NR 

27 +I- 10 pci/g 
33 +/- 6 pci/g 

1.0 +/- 0.2 pci/g 

1.0 +/- 0.2 pci/g 

-0.01 +I- 0.01 pci/g 
0.00 +/-  0.01 pci/g 

NR 

NR 

-0.02 NR +I- 0.21 pci/ml 

Sample Information 

RFW Batch ID: 1000-000-201 
Customer ID: C208609860 

1000-000-202 
C208609861 

Gross Alpha ........................ 
Gross Beta. ........................ 
Uranium 233, 234 ................... 
Uranium 235 ........................ 
Uranium 238 ........................ 
Strontium 89, 90. .................. 
Plutonium 239, 240.. ............... 
Americium 241... ................... 
Cesiun 137 ......................... 
Tritium. ........................... 

43 +/- 13 pci/g 
36 +I- 7 pci/g 
1.3 +/- 0.2 pci/g 

2.7 +I- 0.3 pci/g 

0.37 +I- 0.06 pci/g 
0.30 +/- 0.06 pci/g 

0.28 +I- 0.22 pci/ml 

NR 

NR 

NR 

28 +/ -  1 1  pci/g 
17 +/- 6 pci/g 

0.44 +/- 0.15 pci/g 

1.4 +/- 0.3 pci/g 

0.00 +/- 0.02 pci/g 
0.00 +/- 0.01 pci/g 

NR 

NR 

NR 
3.9 +/- 0.3 pci/ml 

1000-000-203 
C208609862 

39 +I- 12 pci/g 
34 +I-  7 pci/g 
1.0 +I- 0.2 pci/g 

2.1 +I- 0.4 pci/g 
NR 

-0.01 NR +I- 0.02 pci/g 

0.01 +I- 0.03 pci/g 
0.06 NR +/- 0.21 pci/ml 



Gross Alpha ........................ 
Gross Beta ......................... 
Uraniun 233, 234 ................... 
Uranium 235.. ...................... 
Uranium 238 ........................ 
Strontiun 89,  90 ................... 
Plutonium 239, 240 ................. 
Americium 241 ....................... 
Cesium 137 ......................... 
Tritium.. .......................... 

23 +/- 13 pci/g 
40 +/- 7 pci/g 

2.0 +/- 0.5 pci/g 

1.7 +I- 0.5 pci/g 

0.06 +I- 0.03 pci/g 
0.01 +I- 0.02 pci/g 

NR 

NR 

NR 
1.8 +I- 0.2 pci/ml 

29 +/- 14 pci/g 
27 +/- 6 pci/g 

0.96 +/-  0.32 pci/g 

1.8 +/- 0.4 pci/g 

0.00 +/-  0.02 pci/g 
0.00 +/-  0.01 pci/g 

NR 

NR 

NR 
2.0 +/- 0.3 pci/ml 

27 +/- 14 pci/g 
25 +/-  6 pci/g 

0.71 +I- 0.26 pci/g 

1.2 +/-  0.3 pci/g 

0.00 +/- 0.02 pci/g 
0.00 +/- 0.02 pci/g 

NR 

NR 

NR 
1.7 +/- 0.2 pci/ml 

RFW Batch ID: 1000-000-207 
Customer ID: C258608860 

1000-000-208 
~258608861 

1000-000-209 
C258608862 

Gross Alpha ........................ 
Gross Beta ......................... 
Uranium 233, 234. .................. 
Uranium 235 ........................ 
Uranium 238. ....................... 
Strontium 89, 90.... ............... 
Plutonium 239, 240 ................. 
Americium 241.... .................. 
Cesium 137.. ....................... 
Tritium. ........................... 

26 +I- 1 1  pci/g 

0.69 +/- 0.14 pci/g 
19 +/- 6 pci/g 

NR 
0.82 +/- 0.15 pci/g 
NR 

0.42 +/- 0.05 pci& 
0.09 +I- 0.04 pci/g 

3.3 +/- 0.3 pci/ml 
NR 

46 +/- 16 p~i/g 
25 +/- 6 pci/g 

0.92 +/- 0.22 pci/g 

1.3 +/- 0.3 pci/g 
NR 

NR 
0.01 +/- 0.02 pci/g 
0.00 +I- 0.01 pcih 

1.1 +I- 0.2 pci/ml 
NR 

38 +I-  1 5  pcifg 
22 +/-  6 pcifg 

0.81 ti- 0.17 pci/g 

0.91 +/ -  0.18 pci/g 

0.02 +I- 0.02 pci/g 
0.06 +/- 0.04 pci/g 

0.06 +/-  0.22 pci/ml 

NR 

NR 

NR 



Gross Alpha ........................ 
Gross Beta......................... 
Uranium 233, 234. .................. 
Uranium 235....... ................. 
Uranium 238 ........................ 
Strontium 89, 90...... ............. 
Plutonium 239, 240 ................. 
Americium 241 ...................... 
Cesium 137... ...................... 
Triti um.... . . . . . . . . . . . . . . . . . . . . . . . .  

68 +I- 15 pci/g 
46 +I- 7 pci/g 
1.5 +/- 0.3 pCi/g 
NR 
1.3 +I- 0.2 pci/g 

-0.01 +/- 0.02 pci/g 
0.01 +/- 0.02 pci/g 

1 1  +I- 1 pci/ml 

NR 

NR 

31 +I- 12 pci/g 

1.1 +/- 0.2 pci/g 

1.1 +/- 0.2 pci/g 

-0.01 +/ -  0.02 pci/g 
-0.03 +/- 0.06 pci/g 

3.0 +/- 0.3 pci/ml 

28 +/- 6 pci/g 

NR 

NR 

NR 

23 +/- 1 1  pci/g 
20 +/-  6 pci/g 
0.8 +/- 0.2 pci/g 

1.2 +/- 0.2 pci/g 

-0.01 +/-  0.02 pci/g 
-0.05 +/- 0.06 pci/g 

NR 

NR 

NR 
1 .5  +/-  0.2 pci/ml 
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BH8 7 -8 8 1- 0 10 
BH87-881-011 
BH8 7 -8 8 1 - 0 12 
BH87-881-001 
BH8 7 -8 8 1- 0 07 
BH8 7 -8 8 1- 0 5 7 
BH87-881-003 
BH8 7 - 8 8 1-0 0 4 
BH8 7 -8 8 1- 0 0 5 
BH8 7 - 8 8 1- 0 0 2 
BH87-881-008 
BH8 7 -8 8 1 - 0 0 9 
BH87-881-020 
BH87-881-018 
BH87-88 1-019 
BH8 7-8 8 1- 02 1 
BH8 7 -8 8 1-02 6 
BH8 7-8 8 1-02 7 
BH87-881-028 
BH87-881-029 
BH8 7 -8 8 1 - 0 3 0 
BH8 7 -8 8 1- 0 3 1 
BH87-88 1-03 2 
BH87-881-033 
BH8 7 -8 8 1-04 4 
BH8 7 -8 8 1-054 
BH87 -8 8 1-055 
BH87-881-056 
BH8 7 -8 8 1-0 58 
BH87-881-059 
BH8 7 -8 8 1- 0 6 0 
BH8 7 -8 8 1- 0 3 5 
BH8 7 -8 8 1- 0 3 6 
BH8 7-8 8 1-03 7 
BH87-881-038 
BH8 7 -8 8 1- 0 3 9 
BH87-881-040 
BH87-88 1-04 1 
BH8 7 -8 8 1-0 4 2 
BH87-881-043 
BH8 7 -8 8 1-09 7 
BH8 7 -8 8 1-09 8 
BH8 7 -8 8 1 - 0 9 9 
BH87-881-100 
BH87-881-101 
BH8 7 -8 8 1- 10 7 
BH87-881-108 
BH8 7 -8 8 1-109 
BH87-881-110 
BH8 7-88 1- 11 1 

SP018700FS 
SP018704DH 
SP018705DH 
SP018711DH 
S PO 18 7 13 DH 
SP02870008 
SPO28708UC 
SP028711CT 
SP028713BR 
SP038711DH 
SP038713CT 
SPO 3 8 7 16 BR 
SP0487004D 
SP04 8 7 02 DH 
SP04 8 7 04DH 
SP04 87 07DH 
SP04 8 7 12 DH 
SP048715FS 
SP04 8 7 l7DH 
SP048720DH 
SP048722DH 
SP048725DH 
SP048727DH 
SP048730DH 
SP04 873 2 DH 
SP05 8 7 02 DH 
SP058 7 0 4 DH 
SP058707DH 
SP0587 10 DH 
SP058712 DH 
SP058716DH 
SP068702FS 
SP068708DH 
SPO 6 8 7 11DH 
SPO 687 13 DH 
S PO 6 8 7 16DH 
SPO 687 18 DH 
SP068721DH 
SP068724DH 
SP068726DH 
SP07 8 7 0 ODH 
SP0787 02 DH 
SP078708FS 
SP078711DH 
SP078713DH 
S PO 7 8 7 16 DH 
SP078718WT 
SP07872 1CT 
SP078723BR 
SP07872 6DH 
S PO 8 8 7 0 3UC 



BH87-881-013 
BH8 7 -8 8 1 - 0 14 
BH87-881-023 
BH87-881-024 
BH87-881-071 
BH8 7 -8 8 1- 08 7 
BH8 7 -8 8 1- 07 2 
BH8 7 -8 8 1- 07 3 
BH87 -8 8 1-07 4 
BH87-881-075 
BH8 7 -8 8 1-077 
BH87-881-078 
BH8 7 - 8 8 1- 0 7 9 
BH8 7 -8 8 1-0 8 6 
BH87 -8 8 1-08 8 
BH8 7 -8 8 1- 08 9 
BH8 7 -8 8 1- 0 9 5 
BH8 7 -8 8 1- 09 6 
BH87-881-045 
BH8 7 -8 8 1-03 4 
BH87-881-046 
BH8 7 -8 8 1 - 0 4 7 
BH87-88 1-048 
BH8 7 -8 8 1-04 9 a BH87-881-050 
BH87-881-051 
BH87-88 1-052 
BH87-881-061 
BH8 7 -8 8 1-08 0 
BH8 7 -8 8 1-0 6 2 
BH87-88 1-08 1 
BH8 7 -8 8 1-0 69 
BH87-881-070 
BH8 7 -8 8 1-0 8 2 
BH8 7 -8 8 1-0 8 3 
BH8 7 -8 8 1-0 8 4 
BH87-881-085 
BH8 7 -8 8 1-09 0 
BH8 7 -8 8 1-09 1 
BH8 7 -8 8 1- 0 9 2 
BH87-881-093 
BH8 7 -8 8 1-0 63 
BH8 7 -8 8 1- 0 6 4 
BH87-881-065 
BH8 7 -8 8 1-0 6 7 
BH87-881-068 
BH87-881-066 
BH87-881-094 
BH87 -8 8 1-102 
BH8 7 -8 8 1-10 5 

SP088706CT 
SP088709BR 
SP098706CT 
S PO 9 8 7 0 8 BR 
SP108700DH 
SP1087017D 
SPlO 8 7 0 2 DH 
SP108704BR 
SP10 8 7 0 5DH 
SPlO 8 7 07 DH 
SP108711DH 
S P108 7 13 DH 
SP108 7 15DH 
SP108717DH 
SPlO 8 7 19 DH 
SP108721WT 
S P10 8 7 2 3 DH 
S P1087 2 4 DH 
SP11870008 
SP118708DH 
SP118711DH 
SP118714DH 
SP118716DH 
SP118719DH 
SP118721DH 
SP118724DH 
SP1187 2 6DH 
SP118729DH 
SP12870009 
SP1287OOUC 
SP12870916 
SP12 8 7 16DH 
SP12 8 7 19 DH 
SP12 8 7 2 1DH 
S P12 8 7 2 4 DH 
SP12 8 7 2 6 DH 
SP12 8 7 2 9 DH 
SP12 8 7 3 1DH 
SP12 87 3 4DH 
SP12 87 3 9DH 
SP12 8 7 4 1DH 
SP138701CT 
SP13 87 03BR 
S P13 8 7 0 6 DH 
SP138709DH 
S P13 8 7 11DH 
SP13876DUP 
SP14 87 0 2 CT 
S P14 8 7 0 4 BR 
SP1587008D 
S P15 8 7 02 DH 
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BH87-881-104 
BH8 7 -8 8 1- 10 6 
BH87-881-112 
BH87-881-113 
BH8 7 -8 8 1- 114 
BH87-881-120 
BH87-881-121 
BH87-881-122 
BH8 7 -8 8 1-12 3 

SP158708DH 
SP158710DH 
SP158712WT 
SP158714CT 
SP158717BR 
SP168702FS 
SP16 8 7 0 8UC 
SP168 7 1 OCT 
SP168711BR 



C03= as CaC03..... ................ 
HC03- as CaC03 ..................... 
Chloride ........................... 
Sulfate ............................ 
pH ................................. 7.67 phunit 7.86 phunit 8.42 phuni t 
Fluoride ........................... 
Nitrate-Nitrite-Nitrogen 25 mg/kg 96 mg/kg 131 mg/kg 
Sulfide ............................ 200 U mg/kg 200 U mg/kg 200 U mg/kg 

4.2 u mg/kg Cyanide, Total ..................... 3.9 U mg/kg 4.0 U mg/kg 
Hexavalent Chromium (Cr+6) ......... 
Total Dissolved Solids. ............ 
Total Suspended Solids ............. 
% Solids ........................... 85.8 % 83.8 % 80.9 % 

........... 

C03= as CaC03 ..................... 
HC03- as CaC03 ..................... 
Chloride ........................... 
Sulfate ............................ 
pH ................................. 7.70 phuni t 
Fluoride ........................... 
Nitrate-Nitrite-Nitrogen 4.0 mg/kg 
Sulfide... ......................... 200 U mg/kg 
Cyanide, Total... .................. 3.7 U mg/kg 
Hexavalent Chromium (Cr+6) ......... 
Total Dissolved Solids. ............ 
Total Suspended Solids ............. 
% Solids 92.6 x 

........... 

........................... 

8.08 phuni t 

8.0 mg/kg 
200 U mg/kg 
3.8 U mg/kg 

89.4 % 

7.77 phuni t 

9.0 mg/kg 
200 U mg/kg 
3.6 U mg/kg 

93.1 % 



C03= as CaC03.. ................... 
HC03- as CaC03. .................... 
Chloride .... 
Sulfate ..... 
pH .......... 
Fluoride... . 
Nitrate-Nitr 

...................... 

...................... 

...................... 8.53 

te-Nitrogen 12 
...................... 

........... 
Sulfide ............................ 200 u 
Cyanide, Total.... ................. 3.9 u 
Hexavalent Chromium (Cr+6) ......... 
Total Dissolved Solids ............. 
Total Suspended Solids ............. 
% Solids. .......................... 86.3 

7.86 phuni t 

3.0 mg/kg 
200 U mg/kg 
3.8 U mg/kg 

88.9 % 

8.20 phunit 

2.0 U mg/kg 
200 U mg/kg 
3.7 U mg/kg 

92.4 % 

C03= as CaC03 ..................... 
HC03- as CaC03 ..................... 
Chloride ........................... 
Sulfate ............................ 
pH ................................. 4.76 
Fluoride ........................... 
N i trate- Ni trite- Ni trogen. .......... 200 
Sulfide.... ........................ 200 u 
Cyanide, Total... .................. 3.7 u 
Hexavalent Chromium (Cr+6) ......... 
Total Dissolved Solids. ............ 
Total Suspended Solids ............. 
% Solids... ......................... 92.3 

8.63 phuni t 

186 mg/kg 
200 U mg/kg 
4.1 U mg/kg 

82.4 % 

8.17 phuni t 

260 mg/kg 
200 U mg/kg 
4.0 U mg/kg 

84.2 % 



C03= as CaC03. .................... 
HC03- as CaC03.. ................... 
Chloride ........................... 
Sulfate. ........................... 
pH ................................. 7.51 phunit 6.15 phuni t 7.67 phuni t 
Fluoride ........................... 
Nitrate-Nitrite-Nitrogen ........... 4.0 w / k g  5.0 mg/kg 
Sulfide ............................ 200 U mg/kg 200 U mg/kg 200 U mg/kg 
Cyanide, Total...... ............... 4.0 U mg/kg 8.7 mg/kg 3.6 U mg/kg 
Hexavalent Chromium (Cr+6) ......... 
Total Dissolved Solids.. ........... 
Total Suspended Solids..... ........ 
% Solids.. ......................... 82.7 % 92.8 % 93.8 % 

C03= as CaC03 ..................... 
HC03- as CaC03 ..................... 
Chloride ........................... 
Sulfate ............................ 
pH ................................. 8.41 phunit 
F 1 uor i de. .......................... 
Nitrate-Nitrite-Nitrogen 5.0 w/kg 
Sulfide.. .......................... 200 U mg/kg 
Cyanide, Total ..... i............... 3.8 U mg/kg 

........... 

Hexavalent Chromium (Cr+6).. ....... 
Total Dissolved Solids ............. 
Total Suspended Solids ............. 
% Solids... ........................ 87.5 % 

6.50 phuni t 

361 mg/kg 
200 U mg/kg 
4.0 U mg/kg 

81.7 % 

7.09 phuni t 

142 mg/kg 
200 U mg/kg 
4.1 U mg/kg 

82.4 % 



C03= as CaC03... .................. 
HC03- as CaC03......... ............ 
Chloride ........................... 
Sulfate ............................ 
pH ................................. 7.45 phunit 
Fluoride.... ....................... 
Nitrate-Nitrite-Nitrogen ........... 14 mg/ kg 
Sulfide ............................ 200 U mg/kg 
Cyanide, Total.. ................... 4.1 U mg/kg 
Hexavalent Chromium (Cr+6) ......... 
Total Dissolved Solids .............. 
Total Suspended Solids ............. 
% Solids ........................... 82.9 % 

7.33 phuni t 

101 mg/kg 
200 U mg/kg 
4.0 U mg/kg 

84.2 % 

7.36 phuni t 

79 mg/kg 
200 U mg/kg 
4.2 U mg/kg 

81.1 % 

C03= as CaC03. .................... 
HC03- as CaC03.. ................... 
Chloride ........................... 
Sulfate ............................ 
Fluoride. .......................... 
pH ................................. 7.79 phuni t 

Nitrate-Nitrite-Nitrogen ........... 13 mg/kg 
Sulfide ............................ 200 U mg/kg 
Cyanide, Total.... ................. 3.9 U mg/kg 
Hexavalent Chromium (Cr+6) ......... 
Total Dissolved Solids ............. 
Total Suspended Solids ............. 
X Solids ........................... 87.2 % 

8.00 phuni t 8.13 phuni t 

2.0 U mg/kg 
200 U mg/kg 
3.8 U mg/kg 

2.0 mg/kg 
200 U mg/kg 
3.8 U mg/kg 

88.4 , X 87.8 % 



C03= as CaC03 ..................... 
HC03- as CaC03 ..................... 
Chloride..... ...................... 
Sulfate ............................ 
pH ................................. 7.27 phunit 6.70 phuni t 
Fluoride ........................... 
Nitrate-Nitrite-Nitrogen ........... 25 mg/kg 8.0 mg/kg 
Sulfide 200 U mg/kg 200 U mg/kg 
Cyanide, Total.... ................. 4.3 U mg/kg 5.3 mg/kg 
Hexavalent Chromium (Cr+6).. ....... 
Total Dissolved Solids ............. 
Total Suspended Solids.. ........... 
% Solids ........................... 79.3 9: 89.0 % 

............................ 

6.30 phuni t 

2.0 U mg/kg 
200 U mg/kg 
4.1 U mg/kg 

83.0 % 

C03= as CaC03... .................. 
HC03- as CaC03 ..................... 
Chloride ........................... 
Sulfate... ......................... 
pH ................................. 7.60 phuni t 
Fluoride ........................... 
Nitrate-Nitrite-Nitrogen ........... 9.0 mg/kg 
Sulfide ............................ 200 U mg/kg 
Cyanide, Total ..................... 3.7 U mg/kg 
Hexavalent Chromium (Cr+6) ......... 
Total Dissolved Solids ............. 
Total Suspended Solids... .......... 
% Solids ........................... 89.9 % 

8.50 phuni t 

345 mg/kg 
200 U mg/kg 
3.6 U mg/kg 

92.6 % 

8.60 phunit 

705 mg/kg 
200 U mg/kg 
4.2 U mg/kg 

79.6 % 



e 

C03= as CaC03 ..................... 
HC03- as CaC03.......... ........... 
Chloride ........................... 
Sulfate........ .................... 
pH ................................. 7.60 
Fluoride ........................... 
Nitrate-Nitrite-Nitrogen ........... 1480 
Sulfide ............................ 200 u 
Cyanide, Total ..................... 4.2 U 
Hexavalent Chromium (Cr+6). ........ 
Total Dissolved Solids ............. 
Total Suspended Solids ............. 
% Solids... ........................ 81.1 

8.33 phuni t 

307 mg/kg 
200 U mg/kg 
4.1 U mg/kg 

81.3 % 

8.12 phuni t 

92.5 % 

C03= as CaC03 ..................... 
HC03- as CaC03 ..................... 
Chloride... ........................ 
Sulfate..... ....................... 
pH ................................. 8.62 
Fluoride......... .................. 
Nitrate-Nitrite-Nitrogen ........... 2.0 u 
Sulfide ............................ 200 u 
Cyanide, Total. .................... 4.0 U 
Hexavalent Chromium (Cr+6) ......... 
Total Dissolved Solids ............. 
Total Suspended Solids ............. 
X Solids.. ......................... 83.7 

8.88 phuni t 

2.0 U mg/kg 
200 U mg/kg 
3.6 U mg/kg 

94.0 % 

, 9.00 phuni t 

2.0 U mg/kg 
200 U mg/kg 
3.7 U mg/kg 

91.7 % 



C03= as CaC03 ..................... 
HC03- as CaC03.. ................... 
Chloride ........................... 
Sulfate ............................ 
pH ................................. 8.68 phunit 
Fluoride. .......................... 
Nitrate-Nitrite-Nitrogen ........... 2.0 U mg/kg 
Sulfide ............................ 200 U mg/kg 
Cyanide, Total ..................... 4.1 U mg/kg 
Hexavalent Chromium (Cr+6) ......... 
Total Dissolved Solids ............. 
Total Suspended Solids ............. 
% Solids. .......................... 83.0 % 

8.70 phuni t 

2.0 u mg/kg 
200 u mg/kg 
4.1 U mg/kg 

82.2 x 

8.02 phuni t 

2.0 U mg/kg 
200 U rng/kg 
4.0 U mg/kg 

’ 85.0 % 

C03= as CaC03. .................... 
HC03- as CaC03 ..................... 
Chloride ........................... 
Sulfate..... ....................... 
pH ................................. 8.34 phuni t 
Fluoride ........................... 
Nitrate-Nitrite-Nitrogen ........... 4.0 mg/kg 
Sulfide ............................ 200 U mg/kg 
Cyanide, Total ..................... 4.1 U mg/kg 
Hexavalent Chromium (Cr+6). ........ 
Total Dissolved Solids ............. 
Total Suspended Solids ............. 
% Solids ........................... 83.2 % 

8.32 phuni t 

2.0 U mg/kg 
200 U mg/kg 
4.0 U mg/kg 

85.0 % 

8.34 phuni t 

2.0 U mg/kg 
200 U mg/kg 
3.9 U mg/kg 

87.0 % 



e 

C03= as CaC03 ..................... 
HC03- as CaC03. .................... 
Chloride.. ......................... 
Sulfate ............................ 
pH ................................. 7.98 
Fluoride ........................... 
Nitrate-Nitrite-Nitrogen ........... 2.0 
Sulfide ............................ 200 u 
Cyanide, Total ..................... 4.1 U 
Hexavalent Chromium (Cr+6) ......... 
Total Dissolved Solids. ............ 
Total Suspended Solids. ............ 
% Solids ........................... 81.7 

7.70 phuni t 

91 -7 % 

7.78 phunit 

2.0 U mg/kg 
200 U mg/kg 
4.0 u mg/kg 

84.5 % 

C03= as CaC03. .................... 
HC03- as CaC03 ..................... 
Chloride ........................... 
Sulfate ............................ 
pH ................................. 8.43 
Fluoride... ........................ 
Nitrate-Nitrite-Nitrogen ........... 150 
Sulfide.. .......................... 200 u 
Cyanide, Total. .................... 3.9 u 
Hexavalent Chromium (Cr+6) ......... 
Total Dissolved Solids ............. 
Total Suspended Solids ............. 
% Solids ........................... 87.7 

8.71 phuni t 

480 W k g  
200 U mg/kg 
3.8 U mg/kg 

88.4 % 

8.34 phuni t 

656 mg/kg 
200 U mg/kg 
4.2 U mg/kg 

80.0 % 



C03= as CaC03 ..................... 
HC03- as CaC03... .................. 
Chloride... ........................ 
Sulfate ............................ 
pH ................................. 7.73 phuni t 
Fluoride ........................... 
Nitrate-Nitrite-Nitrogen 58 mg/kg 
Sulfide. ........................... 200 U mg/kg 
Cyanide, Total ..................... 4.3 U mg/kg 

........... 

Hexavalent Chromium (Cr+6) ......... 
Total Dissolved Solids. ............ 
Total Suspended Solids ............. 
% Solids ........................... 79.0 % 

7.89 phuni t 

2.0 mg/kg 
200 U mg/kg 
4.4 U mg/kg 

77.5 x 

7.91 phuni t 

511 mg/kg 
200 U mg/kg 
3.7 U mg/kg 

91.4 % 

C03= as CaC03 ..................... 
HC03- as CaC03.. ................... 
Chloride ........................... 
Sulfate ............................ 
pH ................................. 8.32 phuni t 
Fluoride ........................... 
Nitrate-Nitrite-Nitrogen 396 mg/kg 
Sulfide.. .......................... 200 U mg/kg 
Cyanide, Total ..................... 3.7 U mg/kg 
Hexavalent Chromium (Cr+6) ......... 
Total Dissolved Solids ............. 
Total Suspended Solids ............. 
% Solids ........................... 91.3 % 

........... 
7.75 phuni t 

638 mg/kg 
200 U mg/kg 
3.8 U mg/kg 

88.3 % 

6.72 phuni t 

82.1 % 



a 

C03= as CaC03 ..................... 
HC03- as CaC03 ..................... 
Chloride.. 
Sulfate ... 
pH ........ 
Fluoride.. 
Nitrate-Ni 
Sulfide.. . 

........................ 

........................ 

........................ 6.52 

rite-Nitrogen ........... 242 
........................ 200 u 

........................ 

Cyanide, Total ..................... 6.1 
Hexavalent Chromium (Cr+6). ........ 
Total Dissolved Solids .............. 
Total Suspended Solids ............. 
% Solids ........................... 81.9 

8.09 phunit 

4.0 mg/kg 
200 U mg/kg 
3.9 U mg/kg 

86.6 % 

7.87 phunit 

23 mg/kg 
200 U mg/kg 
3.9 U mg/kg 

86.4 % 

C03= as CaC03.. ................... 
HC03- as CaC03.. ................... 
Chloride ........................... 
Sulfate ............................ 
pH ................................. 8.67 
Fluoride ........................... 
Nitrate-Nitrite-Nitrogen ........... 15 
Sulfide ............................ 200 u 
Cyanide, Total ..................... 4.3 u 
Hexavalent Chromium (Cr+6) ......... 
Total Dissolved Solids..... ........ 
Total Suspended Solids ............. 
% Solids.. ......................... 79.4 

8.4.7 phunit 

10 mg/kg 
200 U mg/kg 
4.2 U mg/kg 

80.1 % 

8 .,56 phuni t 

1 1  w/kg 
200 U mg/kg 
4.2 U mg/kg 

80.6 % 



C03= as CaC03 ..................... 
HC03- as CaC03 ..................... 
Chloride .... 
Sulfate ..... 
pH .......... 
Fluoride .... 
Nitrate-Nitr 
Sulfide ..... 

...................... 

...................... 

...................... 8.35 

te-Nitrogen ........... 10 
...................... 200 u 

...................... 

Cyanide, Total ..................... 4.0 U 
Hexavalent Chromium (Cr+6) ......... 
Total Dissolved Solids ............. 
Total Suspended Solids............. 
% Solids ........................... 83.9 

8.i!O phuni t 

12 mg/kg 
200 U mg/kg 
4.0 U mg/kg 

85.0 % 

7.92 phuni t 

14 w/kg 
200 U mg/kg 
3.8 u mg/kg 

88.5 % 

C03= as CaC03.... ................. 
HC03- as CaC03 ..................... 
Chloride ........................... 
Sulfate ............................ 
pH ................................. 8-60 
Fluoride ........................... 
Nitrate-Nitrite-Nitrogen ........... 26 
Sulfide. ........................... 200 u 
Cyanide, Total. .................... 4.2 u 
Hexavalent Chromium (Cr+6) ......... 
Total Dissolved Solids ............. 
Total Suspended Solids ............. 
X Solids ........................... 80.5 

a- cia phuni t 

16 mg/kg 
200 U mg/kg 
3.9 U mg/kg 

86.4 x 

8.27 phuni t 

12 mg/kg 
200 U mg/kg 
4.1 U mg/kg 

82.1 % 



C03= as CaC03.. ................... 
HC03- as CaC03. .................... 
Chloride ........................... 
Sulfate ............................ 
pH ................................. 8.16 phuni t 
Fluoride.... ....................... 
Nitrate-Nitrite-Nitrogen ........... 11 w/kg 
Sulfide ............................ 200 U mg/kg 
Cyanide, Total ..................... 4.6 U mg/kg 
Hexavalent Chromium (Cr+6) ......... 
Total Dissolved Solids... .......... 
Total Suspended Solids ............. 
% Solids. .......................... 73.7 % 

8.58 phuni t 

10 mg/kg 
200 U mg/kg 
3.9 U mg/kg 

87.2 % 

8.44 phunit 

13 mg/kg 
200 U mg/kg 
3.9 U mg/kg 

85.7 % 

C03= as CaC03 ..................... 
HC03- as CaC03..................... 
Chloride.... ....................... 
Sulfate ............................ 
pH ................................. 6.20 phuni t 
Fluoride ........................... 
Nitrate-Nitrite-Nitrogen ........... 9.0 W k g  
Sulfide ............................ 200 U mg/kg 
Cyanide, Total ..................... 3.9 U mg/kg 
Hexavalent Chromium (Cr+6) ......... 
Total Dissolved Solids............. 
Total Suspended Solids..... ........ 
% Solids ........................... 86.0 % 

7.79 phuni t 

2.0 U mg/kg 
200 U mg/kg 
4.1 U mg/kg 

82.6 % 

6.61. phunit 

2.0 U mg/kg 
200 U mg/kg 
4.2 U mg/kg 

80.7 x 



SOLAR POND BOREHOLE SAMPLES 
I NORGAN IC 

DATA SUMMARY REPORT 

Sample Information 

Inorganics 

C03= as CaC03..... ................ 
HC03- as CaC03 ..................... 
Chloride..... ...................... 
Sulfate. ........................... 
Fluoride ........................... 
pH ................................. 6.97 phunit 

Nitrate-Nitrite-Nitrogen ........... 2.0 U mg/kg 
Sulfide... ......................... 200 U mg/kg 
Cyanide, Total ..................... 19 I mg/kg 
Hexavalent Chromium (Cr+6) ......... 
Total Dissolved Solids ............. 
Total Suspended Solids ............. 
% Solids ........................... 80.8 % 

7.47 phunit 

3.0 mg/kg 
200 U mg/kg 
4.2 U mg/kg 

79.7 % 

7.31 phuni t 

10 W k g  
ZOO U mg/kg 
3.9 U mg/kg 

86.6 % 

Inorganics 

C03= as CaC03 ..................... 
HC03- as CaC03 ..................... 
Chloride ........................... 
Sulfate. ........................... 
pH ................................. 7.66 phuni t 7.82 phuni t 

Fluoride.... ....................... 
Nitrate-Nitrite-Nitrogen ........... 1 1  mg/kg 10 mg/kg 

200 U mg/kg Sulfide... ......................... 200 U mg/kg 
3.9 U mg/kg Cyanide, Total ..................... 3.8 U mg/kg 

Hexavalent Chromium (Cr+6) ......... 
Total Dissolved Solids ............. 
Total Suspended Solids ............. 
% Solids.... ....................... 88.2 % 86.9 % 

7.76 phuni t 

12 w/kg 
200 U mg/kg 
4.0 U mg/kg 

84.7 % 



C03= as CaC03 ..................... 
HC03- as CaC03 ..................... 
Chloride...... ..................... 
Sulfate ............................ 
pH ................................. 7.60 phuni t 
Fluoride.... ....................... 
Nitrate-Nitrite-Nitrogen ........... 2.0 U mg/kg 
Sulfide.. .......................... 200 U mg/kg 
Cyanide, Total. .................... 4.1 U mg/kg 
Hexavalent Chromium (Cr+6)..... .... 
Total Dissolved Solids. ............ 
Total Suspended Solids. ............ 
% Solids ........................... 82.8 % 

8.17 phuni t 

3.0 mg/kg 
200 u mg/kg 
4.0 U mg/kg 

84.6 % 

7.83 phuni t 

2.0 U mg/kg 
ZOO U mg/kg 
4.0 U mg/kg 

85.9 % 

C03= as CaC03. .................... 
HC03- as CaC03 ..................... 
Chloride.... ....................... 
Sulfate ............................ 
pH ................................. 8.37 phunit 
Fluoride ........................... 
Nitrate-Nitrite-Nitrogen ........... 3.0 w/kg 
Sulfide.. .......................... 200 U mg/kg 
Cyanide, Total... .................. 4.0 U mg/kg 
Hexavalent Chromium (Cr+6)... ...... 
Total Dissolved Solids ............. 
Total Suspended Solids ............. 
% Solids ........................... 84.2 % 

8.16 phunit 

3.0 mg/kg 
ZOO U mg/kg 
4.1 U mg/kg 

82.7 % 

8.26 phunit 

2.0 U mg/kg 
200 U mg/kg 
4.2 U mg/kg 

80.5 % 



C03= as CaC03 ..................... 
HC03- as CaC03.. ................... 
Chloride ........................... 
Sulfate. ........................... 
pH ................................. 
Fluoride ........................... 
Nitrate-Nitrite-Nitrogen ........... 
Sulfide ............................ 
Cyanide, Total ..................... 
Hexavalent Chromium (Cr+6) ......... 
Total Dissolved Sobids ............. 
Total Suspended Solids ............. 
X Solids ........................... 

8.32 phuni t 

4.0 m w g  
200 U mg/kg 
4.1 U mg/kg 

82.5 x 

8.28 phuni t 

8.0 mg/kg 
200 U mg/kg 
3.8 U mg/kg 

88.2 x 

8.36 phunit 

35 mg/kg 
200 U mg/kg 
4.1 U mg/kg 

83.4 % 

C03= as CaC03 ..................... 
HC03- as CaC03.. ................... 
Chloride. .......................... 
Sulfate. ........................... 
pH ................................. 
Fluoride ........................... 
Nitrate-Nitrite-Nitrogen ........... 
Sulfide. ........................... 
Cyanide, Total ..................... 
Hexavalent Chromium (Cr+6). ........ 
Total Dissolved Solids ............. 
Total Suspended Solids ............. 
% Solids.. ......................... 

7.67 phunit 7.75 phuni t 

1 1  mg/k 
200 U mg/kg 
4.0 U mg/kg 

84.9 % 

3.0 mg/kg 
200 U mg/kg 
4.1 U mg/kg 

83.2 % 

7.89 phuni t 

21 mg/kg 
200 U mg/kg 
4.0 U mg/kg 

83.5 % 



C03= as CaC03. .................... 
HC03- as CaC03. .................... 
Chloride ........................... 
Sulfate............ ................ 
pH ................................. 7.73 
Fluoride ........................... 
Nitrate-Nitrite-Nitrogen ........... 2.0 u 
Sulfide ............................ 200 u 
Cyanide, Total ..................... 3.8 U 
Hexavalent Chromium (Cr+6) ......... 
Total Dissolved Solids ............. 
Total Suspended Solids ............. 
% Solids. .......................... 87.8 

7.87 phunit 

3.0 mg/kg 
200 U mg/kg 
3.9 U mg/kg 

86.7 % 

8.07 phuni t 

2.0 U mg/kg 
200 U mg/kg 
4.0 U mg/kg 

85.4 % 

C03= as CaC03 ..................... 
HC03- as CaC03 ..................... 
Chloride.. ......................... 
Sulfate ............................ 
pH ................................. 7.96 
F 1 uor i de. .......................... 
Nitrate-Nitrite-Nitrogen ........... 4.0 
Sulfide ............................ 200 . u  
Cyanide, Total ..................... 3.9 u 
Hexavalent Chromium (Cr+6) ......... 
Total Dissolved Solids. ............ 
Total Suspended Solids ............. 
% Solids ........................... 87.3 

8.01 phunit 

2.0 U mg/kg 
200 U mg/kg 
3.9 U mg/kg 

87.8 % 

7.84 , phunit 

21 w / k g  
200 U mg/kg 
4.0 U mg/kg 

85.4 % 



C03= as CaC03 ..................... 
HC03- as CaC03 ..................... 
Chloride... ........................ 
Sulfate.. .......................... 
pH ................................. 8.34 phunit 
Fluoride ........................... 
Nitrate-Nitrite-Nitrogen ........... 2.0 U mg/kg 
Sulfide ............................ 200 U mg/kg 
Cyanide, Total. .................... 3.9 U mg/kg 
Hexavalent Chromium (Cr+6) ......... 
Total Dissolved Solids ............. 
Total Suspended Solids. ............ 
% Solids ........................... 87.1 % 

7.92 phuni t 

2.0 U mg/kg 
200 U mg/kg 
3.8 U mg/kg 

88.1 % 

7.83 phunit 

25 1 mg/kg 
200 U mg/kg 
4.0 U mg/kg 

83.9 % 

C03= as CaC03 ..................... 
HC03- as CaC03 ..................... 
Chloride ........................... 
Sulfate ............................ 
Fluoride ........................... 
pH ................................. 7.77 phunit 

Nitrate-Nitrite-Nitrogen ........... 220 mg/kg 
Sulfide.. .......................... 200 U mg/kg 
Cyanide, Total. .................... 4.1 U mg/kg 
Hexavalent Chromium (Cr+6) ......... 
Total Dissolved Solids ............. 
Total Suspended Solids ............. 
% Solids. .......................... 83.3 % 

8.09 phuni t 

3.0 mg/kg 
200 U mg/kg 
4.2 U mg/kg 

80.5 % 

7.93 phuni t 

20 mg/k 
200 U mg/kg 
3.6 U mg/kg 

93.8 % 



C03= as CaC03. .................... 
HC03- as CaC03 ..................... 
Chloride ........................... 
Sulfate ............................ 
pH ................................. 8.24 phunit 
Fluoride.. ......................... 
Nitrate-Nitrite-Nitrogen ........... 2.0 mg/ kg 
Sulfide ............................ 200 U mg/kg 
Cyanide, Total ..................... 4.1 U mg/kg 
Hexavalent Chromium (Cr+6) ......... 
Total Suspended Solids. ............ 
% Solids. .......................... 82.2 % 

i Total Dissolved Solids ............. 

8.09 phuni t 

2.0 U mg/kg 
200 U mg/kg 
4.0 U mg/kg 

85.1 % 

8.04 phuni t 

2.0 U mg/kg 
200 U mg/kg 
4.2 U mg/kg 

80.2 % 

C03= as CaC03. .................... 
HC03- as CaC03.. ................... 
Chloride ........................... 
Sulfate ............................ 
pH ................................. 8.33 phuni t 8.45 phunit 
Fluoride ........................... 
Nitrate-Nitrite-Nitrogen ........... 4.0 mglkg 2.0 U mg/kg 
Sulfide ............................ 200 U mg/kg 200 U mg/kg 
Cyanide, Total. .................... 4.0 U mg/kg 4.1 U mg/kg 
Hexavalent Chromium (Cr+6) ......... 
Total Dissolved Solids ............. 
Total Suspended solids ............. 
% Solids...... ..................... 84.5 % 83.2 % 

9.3 phuni t 

1 1  mg/kg 
200 U mg/kg 
0.16 U mg/kg 

77.6 % 



C03= as CaC03 ..................... 
HC03- as CaC03. .................... 
Chloride. .......................... 
Sulfate ............................ 
pH ................................. 8.3 phuni t 
Fluoride ........................... 
Nitrate-Nitrite-Nitrogen ........... 12 mg/kg 
Sulfide ............................ 200 U mg/kg 
Cyanide, Total ..................... 0.14 U mg/kg 
Hexavalent Chromium (Cr+6) ......... 
Total Dissolved Solids ............. 
Total Suspended Solids, ............ 
% Solids ........................... 85.1 % 

8.4 phuni t 

3.0 mg/kg 
200 U mg/kg 
0.14 U mg/kg 

85.7 % 

8.5 phuni t 

2.0 U mg/kg 
200 U mg/kg 

0.14 U mg/kg 

86.4 % 



8608-052-025 
8608-052-029 
8608-056-035 
8609-022-020 
8609-022-023 
8609-022-026 
8609-022-029 
8609-022-032 
8609-022-035 
8609-022-008 
8609-022-002 
8609-022-005 
8609-022-011 
8609-022-014 
8609-022-017 

C188608860 
(2188608861 
C188608862 
C208609860 
C208609861 
C208609862 
C228609860 
C228609861 
C228609862 
C258608860 
C258608861 
C258608862 
C278609860 
C278609861 
C278609862 



e 

C03= as CaC03.. ................... 
HC03- as CaC03.... ................. 
Chloride. 20 
Sulfate..... ....................... 400 
pH ................................. 
Fluoride ........................... 
Nitrate-Nitrite-Nitrogen ........... 22.9 
Sulfide ............................ 
Cyanide, Total. .................... 2.5 U 
Hexavalent Chromium (Cr+6) ......... NA 

.......................... 

Total Dissolved Solids. ............ 
Total Suspended Solids ............. 
% Solids. .......................... 86 

NR 
NR 
12 
250 

2.5 U 
NA 
NA 
NA 
83 

42.5 mg/kg 

2.5 NA U mg/kg 

87 % 

HC03- as CaC03 ... 
Chloride ......... 
Sulfate.... ...... 
pH ............... 
Fluoride ......... 
Nitrate-Nitrite-N 

................. 

................. 

................. 

................. 

................. 
trogen ........... 20.0 u 

Sulfide ............................ 
Cyanide, Total ..................... 0.5 U 
Hexavalent Chromium (Cr+6) ......... 
Total Dissolved Solids ............. 
Total Suspended Solids ............. 
% Solids.... 90 ....................... 

20.0 U mg/kg 

0.5 U mg/kg 
NA 

85 % 

20.0 U mg/kg 

0.5 U mg/kg 
NA 

83 % 



C03= as CaC03.. ................... 
HC03- as CaC03.. ................... 
Chloride ........................... 
Sulfate. ........................... 
pH ................................. 
Fluoride ........................... 
Nitrate-Nitrite-Nitrogen ........... 
Sulfide.. .......................... 
Cyanide, Total ..................... 
Hexavalent Chromium (Cr+6). ........ 
Total Dissolved Solids.. ........... 
Total Suspended Solids ............. 
% Solids ........................... 

20.0 U rng/kg 

0.5 U mg/kg 
NA 

85 % 

20.0 U mg/kg 

0.5 U mg/kg 
NA 

84 % 

20.0 U mg/kg 

0.5 U mg/kg 
NA 

81 % 

C03= as CaC03. .................... 
HC03- as CaC03 ..................... 
Chloride. .......................... 
Sulfate.. .......................... 
pH ................................. 
Fluoride ........................... 
Nitrate-Nitrite-Nitrogen ........... 
Sulfide. ........................... 
Cyanide, Total ..................... 
Hexavalent Chromium (Cr+6). ........ 
Total Dissolved Solids ............. 
Total Suspended Solids ............. 
X Solids ........................... 

0.5 U mg/kg 

89 % 

20.0 U mg/kg 

0.5 U mg/kg 
NA 

83 % 

0.5 U mg/kg 
NA 

85 % 



C03= as CaC03 ..................... 
HC03- as CaC03... .................. 
Chloride.. ......................... 
Sulfate...... ...................... 
pH ................................. 
Fluoride ........................... 
Nitrate-Nitrite-Nitrogen ........... 
Sulfide. ........................... 
Cyanide, Total ..................... 
Hexavalent Chromium (Cr+6) ......... 
Total Dissolved Solids ............. 
Total Suspended Solids. ............ 
X Solids ........................... 93 x 

0.5 U mg/kg 
NA 

79 % 

0.5 U mg/kg 
NA 

% 84 



METALS 

a SOLAR POND CLOSURE CHARACTERIZATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY 1988 APPEND ICES 



BH8 7 -8 8 1- 0 10 
BH87-881-011 
BH8 7 -8 8 1-0 12 
BH8 7 -8 8 1- 0 0 1 
BH8 7 - 8 8 1- 0 0 7 
BH87 -8 8 1-0 15 
BH8 7 -8 8 1- 0 16 
BH87-881-017 
BH8 7 -8 8 1- 0 5 7 
BH8 7 -8 8 1-0 0 3 
BH8 7 -8 8 1 - 0 0 4 
BH87-8 8 1-0 05 
BH8 7 -8 8 1-0 0 2 
BH8 7 -88 1-0 0 8 
BH8 7 -8 8 1- 0 0 9 
BH87-881-020 
BH8 7 -8 8 1-0 18 
BH8 7 -8 8 1-0 19 
BH87-881-021 
BH87 -8 8 1-02 6 
BH8 7 -8 8 1- 0 2 7 
BH8 7 -8 8 1 - 0 2 8 
BH8 7 -8 8 1- 0 2 9 
BH87-88 1-03 0 
BH8 7 -8 8 1- 0 3 1 
BH8 7 -8 8 1- 0 3 2 
BH87-881-033 
BH8 7 -8 8 1-04 4 
BH8 7 -8 8 1-0 5 4 
BH87-881-055 
BH87-881-056 
BH87-881-058 
BH87-881-059 
BH8 7 -8 8 1-0 6 0 
BH87-881-035 
BH87-881-036 
BH87 -8 8 1-0 3 7 
BH8 7 -8 8 1- 0 3 8 
BH8 7 -8 8 1- 0 3 9 
BH87-881-040 
BH87-881-041 
BH8 7 -8 8 1-04 2 
BH87-881-043 
BH8 7-8 8 1-09 7 
BH8 7 -8 8 1 - 0 9 8 
BH87 -8 8 1-09 9 
BH87-881-100 
BH87-881-101 
BH8 7 -8 8 1 - 10 7 
BH87-881-108 

e 

BH87-881-109 e 

SP018700FS 
SP018704DH 
S PO 18 7 0 5DH 
SP018711DH 
SPO 18 7 13 DH 
SP018716BR 
SP018721DH 
SP018723DH 
SP02870008 
SPO28708UC 
SPO 2 8 7 11 CT 
S PO 2 8 7 13 BR 
SPO 3 8 7 llDH 
SP03 87 13 CT 
SP038716BR 
SP0487004D 
SP0487 02DH 
SP04 8 7 04 DH 
SP048707DH 
SP04 8 7 12 DH 
SP048715FS 
SP048717DH 
SP04 87 2 ODH 
SP048722DH 
S PO 4 8 7 2 5 DH 
SP048727DH 
SP04 8 7 3 ODH 
SP0487 3 2DH 
SP0587 02DH 
SP058704DH 
SP058707DH 
SP058710DH 
S PO 5 8 7 12 DH 
SPO 5 8 7 16 DH 
SP068702FS 
S PO 6 8 7 0 8 DH 
SP0687 llDH 
SPO 68 7 13 DH 
S PO 6 8 7 16DH 
S PO 6 8 7 18 DH 
SP068721DH 
SP068724DH 
SP068726DH 
SP078700DH 
SP07 8 7 02 DH 
SP078708FS 
SP078711DH 
SP078713DH 
SP078716DH 
SP078718WT 
SP078721CT 



BH87-881-110 
BH87-881-111 
BH8 7-8 8 1-0 0 6 
BH87 -88 1-013 
BH8 7 - 8 8 1-0 14 
BH87-881-023 
BH87-881-024 
BH8 7-8 8 1-07 1 
BH8 7 -8 8 1-0 8 7 
BH8 7 -8 8 1- 0 7 2 
BH87-881-073 
BH87-881-074 
BH87-881-075 
BH87 -8 8 1-07 7 
BH8 7 -8 8 1-07 8 
BH8 7 -8 8 1-07 9 
BH8 7 -8 8 1-08 6 
BH8 7 -8 8 1-0 8 8 
BH8 7 -8 8 1- 0 8 9 
BH87-881-095 
BH87-881-096 
BH8 7 -8 8 1-0 4 5 
BH87-881-034 
BH87-881-046 
BH8 7 -8 8 1- 0 4 7 
BH87-881-048 
BH8 7 -8 8 1-04 9 
BH87-881-050 
BH87-881-051 
BH8 7 -8 8 1- 05 2 
BH87-881-061 
BH87-881-080 
BH87-881-081 
BH87-881-069 
BH87-881-070 
BH8 7 -8 8 1-08 2 
BH87-881-083 
BH8 7 -8 8 1- 0 8 4 
BH8 7 -8 8 1-08 5 
BH87-88 1-09 0 
BH8 7 -8 8 1 - 09 1 
BH8 7-8 8 1-0 9 2 
BH87-881-093 
BH87-881-062 
BH8 7 - 8 8 1-0 6 3 
BH8 7 -8 8 1-0 64 
BH8 7 -8 8 1 - 0 6 5 
BH87 -88 1-067 
BH87-881-068 
BH87-881-066 
BH87-881-094 a 

SPO 7 8 7 2 3 BR 
SP078726DH 
SPO88703UC 
SP088706CT 
SP088709BR 
SP098706CT 
S PO 9 8 7 08 BR 
S P10 8 7 0 ODH 
SP1087017D 
SP108702DH 
SP108704BR 
SP108705DH 
SP108707DH 
SP108711DH 
S P10 8 7 13 DH 
SP108715DH 
SP10 8 7 17 DH 
SP108719DH 
SP108721WT 
SP108 7 2 3 DH 
SP108 7 2 4 DH 
SP11870008 
S P118 7 0 8 DH 
SP118711DH 
S P118 7 14 DH 
SP118716DH 
SP118719DH 
SP118721DH 
S P118 7 2 4 DH 
SP118726DH 
SP118729DH 
SP12870009 
SP12870916 
SP12 87 16DH 
SP128719DH 
SP12 8 7 2 1DH 
S P 12 8 7 2 4 DH 
S P12 8 7 2 6DH 
S P12 8 7 2 9 DH 
S P12 8 7 3 1DH 
SP128734DH 
SP12 8 7 3 9 DH 
SP12 8 7 4 1DH 
SP1387OOUC 
SP13 87 0 1CT 
SP138703BR 
SP138706DH 
SP138709DH 
SP13 8 7 llDH 
SP13876DUP 
SP148702CT 



List: Customer ID'S: All 

BH87-881-102 
BH8 7-8 8 1-105 
BH87-881-106 
BH8 7 -8 8 1- 10 3 
BH8 7 -8 8 1- 10 4 
BH8 7 -8 8 1- 112 
BH87-881-113 
BH8 7 -8 8 1- 114 
BH8 7 -8 8 1- 12 0 
BH8 7 -8 8 1- 12 1 
BH8 7 -8 8 1 - 12 2 
BH8 7 -8 8 1- 12 3 

SP14 8 7 04 BR 
SP1587008D 
SP15 8 7 0 1 ODH 
SP158702DH 
SP158708DH 
SP158712WT 
SP158714CT 
SP158717BR 
SP168702FS 
SP168708UC 
SP168710CT 
SP168711BR 



SOLAR POND BOREHOLE SAMPLES 
METALS 

INORGANICS DATA SUMMARY REPORT 

RFW Batch Number: Client: ROCKWELL (ROCKY FLATS) Page: 1 

Sample Information 

RFW Batch ID: BH87-881-010 BH87-881-011 BH87-881-012 BH87-881-001 
Customer IO: SPOI~~OOFS SP018704DH SPO18705DH SP018711DH 

Matrix: Soil Soi 1 Soi 1 Soil 
Units: MG/KG MG/KG MG/KG MG/KG 

Metals 

Silver (Ag), total .............. 
Arsenic (As), total.. ............ 
Aluminum (At), total .............. 
Barium (Ba), total.. ............ 
Beryllium (Be), total .............. 
Calcium (Ca), total .............. 
Cadmium (Cd), total.. ............ 
Cobalt (Co), total... ........... 
Chromium (Cr), total .............. 
Cesium (Cs), total .............. 
Copper (Cu), total .............. 
Iron (Fe), total .............. 
Mercury (Hg), total. ............. 
Potassium (K 1, total. ............. 
Lithium (Li), total. ............. 
Magnesium (Mg), total .............. 
Manganese (Mn), total .............. 
Molybdenum(Mo), total .............. 
Sodiun (Ma), total .............. 
Nickel (Nil, total .............. 
Lead (Pb), total .............. 
Antimony (Sb), total .............. 
Selenium (Se), total .............. 
Strontium (Sr), total .............. 
Thallium (Tl), total .............. 
Vanadium (V 1, total. ............. 
Zinc (Zn), total .............. 

5.2183 U 
13461.9961 

2.3 
107.6959 
2.6092 U 

8663.5840 
3.7415 
15.7480 
20.6220 

13.5360 
15797.1162 

2500 

2731 -2029 

0.2 u 

100 u 

178-5722 
15.1056 U 

1441.9014 U 
25.4049 U 

27 
2.6804 

32.2200 

42.4262 
61.4135 

1.0 u 

5.6303 U 

5.1917 U 
14499 -5586 

3.4 
89 e 9049 
2.5959 U 

2.3604 
15.0287 U 
16.2380 

14408.6016 

10.8796 
14220.4219 

2300 

2800.971 7 
197.1495 

0.2 u 

100 u 

15.0287 U 
1434.5581 U 
25.2755 U 

21 
4.3738 

1.0 u 

5.6016 U 
53.3212 

52,5696 
53.9971 

5.1106 U 
30899.3340 

6.5 
1 13.9977 
2.6139 

5114.8237 
1 .9635 
14.7939 
27.8578 

8.6855 
23225.9844 

3600 

2799.4729 
133.5211 

0.2 u 

100 u 

14.7939 U 
1412.1476 U 
30.0541 

21 
4.2108 

1.0 u 

5.5141 U 
32.6462 

71 .7669 
47.4883 

4.3613 U 
9166.1162 

7.4 
53.401 5 
2.1807 U 

1436.61 06 
1 7961 
12.6249 U 
17.8371 

12.4920 
16421.0625 

0.2 u 
1000 u 
100 u 

1628.1650 
293.970 1 
12.6249 U 

1249.4033 
24.1012 

2.6602 

12.2673 

8.2 

1.0 u 

4.7056 U 
33. a276 
18.6090 



Silver (Ag), 
Aluminum (All, 
Arsenic (As), 
Barium (Ea), 
Beryl 1 i um (Be), 
Calcium (Ca), 
Cadmium (Cd), 
Cobalt (Co), 
Chromium (Cr), 

total. ............. 
total.. ............ 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total... ........... 

4.8474 
8300.6621 

3.5 
94 e 891 8 
2.4237 

2325.2192 
2.2852 
14.031 9 
6.3781 

U 5.5844 u 
5259.7290 

6.8 
32 -9046 

1877.0740 
2.6807 

U 16.1653 U 
U 7.3479 

U 2.7922 U 

5.5458 
7970.6274 

6.8 
76.5327 
2.7729 

3080.0342 
2 e 0249 
16.0537 
11.0976 

U 5.2244 U 
6848.45 I 7 

2.1 
115.0266 
2.6122 U 

3331.5127 
1.9110 

31.3304 

U 

U 15.1234 U 

Cesium (Cs), total .............. 
Copper (CUI, total .............. 6.9983 5 e 7342 12.1026 30.2858 

.............. 13805.7813 Iron (Fe), total 9999.4541 8543.2432 14744.7764 
Mercury (Hg), total .............. 0.2 u 0.2 u 0.2 u 0.2 u 
Potassium (K ), total .............. 
Lithium (Li), total .............. 
Magnesium (Mg), total .............. 
Manganese (Mn), total .............. 
Molybdenum(Mo), total .............. 
Sodim (Na), total.... .......... 
Nickel (Ni), total .............. 
Lead (Pb), total .............. 
Antimony (Sb), total .............. 
Selenium (Se), total .............. 
Strontium (Sr), total .............. 
Thallium (TI), total .............. 
Vanadium (V ), total .............. 
Zinc (Zn), total .............. 

1000 u 
100 u 

1584 -5968 
407.8099 
14.0319 U 

1339.4077 
35.1599 

18 
2.4963 

21.0514 

36.0218 
23.6002 

1.0 u 

5.2301 U 

1000 u 
100 u 

1048.7197 
36 - 4304 
16.1653 U 

1543.0540 U 
27.1871 U 

18 
2.6676 

21.7427 

40.2989 
29.0552 

1.0 u 

6.0253 U 

1000 u 
100 u 

1499.2919 
1 56 70 1 5 
16.0537 U 

1532.3992 U 
26.9994 U 

18 
2.4081 U 

1.0 u 

5.9837 U 
31.2728 

42.4520 
54.7891 

1000 u 
100 u 

1489.7839 
31 3.5940 
15.1234 U 

1443.5957 u 
39.4955 

15 
2.2685 U 

1.0 u 

5.6369 U 
34.2671 

30.9080 
51 .I263 



......... 
Metals 

Silver (Ag), 
Aluninum (A[), 
Arsenic (As), 
Bariun ma), 
Beryllium (Be), 
calcium (Ca), 
Cadmium (Cd), 
Cobalt (CO), 
Chromium (Cr), 
Cesium (CS), 
Copper (CUI, 
Iron (Fe), 
Mercury (Hg), 
Potassium (K ), 

Lithium (Li), 
Magnesiun (Mg), 
Manganese (Mn), 
Molybdenum(Mo), 
Sodiun (Na), 
Nickel (Ni), 
Lead (Pb), 
Antimony (Sb), 
Selenium (Se), 
Strontium (Sr), 
Thallium (Tl), 
Vanadium (V 1, 
Zinc an), 

total.. ............ 
total.. ............ 
total.. ............ 
total.... .......... 
total .............. 
total. ............. 
total.. ............ 
total.. ............ 
total .............. 
total .............. 
total .............. 
total.. ............ 
total .............. 
total .............. 
total. ............. 
total... ........... 
total. ............. 
total.. ............ 
total .............. 
total.. ............ 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 

5.0167 U 
7026.1836 

2.9 
76.3285 
2.5083 U 

18390.11 72 
2.3847 

9.7629 
14.5219 U 

9.3165 
15042.7539 

1600 

2071.4199 
21 8.2263 

0.2 u 

100 u 

14.5219 U 
1386.1814 U 
24.4232 U 

9.8 
2.1783 U 

1.0 u 

5.4127 U 
36.701 0 

17.4130 
34.2756 

5.2570 U 
7778.0073 

2.6 
122.4280 
2.6285 U 

126076.031 
5.0679 

7.5129 
15.2176 U 

4.9917 
5793.0479 

0.2 u 
1000 u 
100 u 

3514.0674 
53.5351 
15.2176 U 

1452.5939 U 
25.5933 U 

3.0 
8.0315 

1.0 u 
214.3830 
5.6720 U 
16.6011 U 
15.8171 

5.0576 U 
5957.9600 

4.9 
53.9807 
2.5288 U 

50604.6523 
3.5114 
14.6405 U 
11.3111 

4.1925 U 

0.2 u 
1000 u 
100 u 

5087.1621 

191 0.2239 
17.9664 
14.6405 U 

1397.5045 U 
24.6227 U 

1 1  
5.8252 

1.0 u 
92.2461 
5.4569 U 
15.9715 U 
16.21 70 

4.7832 U 
5561.4131 

2.0 
30.8691 
2.3916 U 

26297.0117 
2.6465 

7.9577 
13.8462 U 

3.9650 U 

0.2 u 
1000 u 
100 u 

4130.3452 

1228.3871 
23.2698 
13.8462 U 

1321.6785 U 
23.2867 U 

1.3 
2.5204 

1.0 u 
33.4658 
5.1608 U 
15.1049 U 
15.0644 



SOLAR POND BOREHOLE SAMPLES 
METALS 

INORGANICS DATA SUMMARY REPORT 

RFU Batch Number: Client: ROCKUELL (ROCKY FLATS) Page: 4 

Sample Information 

RFU Batch ID: BH87-881-002 BH87-881-008 BH87-881-009 BH87-881-020 
Customer ID: SP038711DH SP038713CT SP038716BR SP0487004D 

Matrix: Soil Soi 1 Soi 1 Soi 1 
Units: MG/KG MG/KG MG/KG MG/KG 

Metals 

Silver (Ag), total .............. 
Aluminum (At), total .............. 
Arsenic (As), total .............. 
Barium (Ea), total .............. 
Beryllium (Be), total .............. 
Calcium (Ca), total.. ............ 
Cadmium (Cd), total .............. 
Cobalt (Co), total .............. 
Chrmium (Cr), total. ............. 
Cesium (Cs), total .............. 
Copper (Cu), total .............. 
Iron (Fe), total.. ............ 
Mercury (Hg), total .............. 
Potassium (K ), total .............. 
Lithiun (Li), total.... .......... 
Magnesium (Mg), total. ............. 
Manganese (Mn), total. ............. 
Molybdenun(Mo), totat .............. 
Sodium (Na), total .............. 
Nickel (Nil, total .............. 
Lead (Pb), total .............. 
Selenium (Se), total .............. 
Strontium (Sr), total .............. 
Antimony (Sb), total .............. 

Thallium (Tl), total. ............. 
Vanadium (V 1, total. ............. 
Zinc (Zn), total .............. 

4.3475 u 
9691.4199 

2.3 
35.71 10 
2.1737 U 

1755.31 24 
1 .3934 
12.5847 U 
12.1931 

6.5065 
10606.2217 

1000 

1653.1522 
144.3217 

0.2 u 

100 u 

12.5847 U 
1201.2712 U 
21.1653 U 

6.0 
2.1517 

1.0 u 
13.9076 
4.6907 U 
28.6254 
25.3936 

4.8941 U 
7294.0444 

3.9 
41 -7541 
2.4470 U 

2523.1731 
I .6827 
14.1671 U 
12.9833 

9.6104 
7481 .9868 

1200 

1640.9746 
81 -8820 
14.1671 U 

1352.3152 U 
23.8265 U 

0.2 u 

100 u 

19 
2.9548 

25.6271 

27.8720 
33.4917 

1.0 u 

5.2805 U 

4.8132 U 
10704.5430 

1 1  
53.3540 
2.4066 U 

10347.8857 
2.2847 

9.4955 
13.9329 U 

6.2317 
8654.5996 

1000 

2346.6438 
25.3447 
13.9329 

1451.3228 
23.4327 

18 
3.3760 

44.2483 

29.5606 
46.6971 

0.2 u 

100 u 

1.0 u 

5.1932 U 

5.7800 U 
20344.5820 

5.6 
200.1452 
2.8900 U 

81 473.1 64 1 
119.1365 
16.7316 U 
21.8044 

9.0218 
13051.6309 

5200 

3608.51 59 
224.0333 

0.2 u 

100 u 

16.7316 U 
1597.1088 U 
58.5558 

5.9 
12.6159 

1.0 u 
124.0441 
6.2363 U 
31 .I709 
33.2655 



Silver (Ag), total... ........... 
Aluminum (At), total. ............. 
Arsenic (As), total .............. 
Barium (Ba), total .............. 
Beryllium (Be), total .............. 
Calcium (Ca), total. ............. 
Cadmium (Cd), total .............. 
Cobalt (Co), total.. ............ 
Chromium (Cr), total .............. 
Cesium (Cs), total .............. 
Copper (CUI, total... ........... 
Mercury (Hg), total .............. 
Potassium (K 1, total .............. 
Lithium (Li), total .............. 
Magnesium (Mg), total .............. 
Manganese (Mn), total. ............. 
Molybdenum(Mo), total... ........... 
Sodium (Na), total... ........... 
Nickel (Nil, total. ............. 
Lead (Pb), total .............. 
Antimony (Sb), total. ............. 
Selenium (Se), total. ............. 
Strontium (Sr), total .............. 
Thallium (Tl), total. ............. 
Vanadium (V 1, total. ............. 
Zinc (Zn), total .............. 

Iron (Fe), total .............. 

4.6164 U 
762.9734 

9.9 
10.3398 
2.3082 U 

455.5681 U 
54.1000 
13.3633 U 
6.0742 U 

3.8268 U 

0.2 u 

100 u 

4602.3433 

1700 

173 -9185 
98 6683 
13.3633 U 

1275.5906 U 
22.4747 U 

13 
3.3842 

1.0 u 
12.1485 U 
4.9809 U 
14.5782 U 
12.1485 U 

4.6495 u 
18763.8203 

4.3 
174.0399 
2.3248 U 

119857.758 
70.85 17 
13.4591 U 
16.9933 

8.9928 
1241 8.91 70 

3500 

3915.6394 
219.4141 

0.2 u 

100 u 

13.4591 U 
1284.7343 U 
38.3826 

5.7 
6.0618 

1.0 u 
168.0517 
5.0166 u 
32.9863 
30.6914 

4.9032 U 
9575.5762 

2.0 u 
169.9247 
2.4516 U 

161428.266 
7.4073 
14.1935 U 
11.6169 

6.3805 
605 1 .4478 

1600 

395 1 .2632 
48.1392 
14.1935 U 

1354.8387 U 
23.8710 U 

2-9 
4.9473 

1.0 u 
237.8597 
5.2903 
15.4839 U 
19.0224 

0.2 u 

100 u 

5.0081 U 
7685.3047 

15 
66.3075 
2.4542 U 

11990.9922 
3.5616 
14.4971 
6.5896 U 

21.5080 
23701.8477 

1600 

2297.5125 
117.9376 

0.2 u 

100 u 

14.4971 U 
1383.8176 U 
24.3815 u 

26 
5.2774 

73.4246 

49.7002 
79.681 0 

1.0 u 

5.2959 U 



Sample Information 

Silver (Ag), total .............. 
Aluminum (All, total .............. 
Arsenic (As), total... ........... 
Bariun (Ea), total .............. 
Berylliun (Be), total. ............. 
Calcium (Ca), total.. ............ 
Cadmium (Cd), total..... ......... 
Cobalt (Co), total. ............. 
Chromium (Cr), total .............. 
Cesium (Cs), total .............. 
Copper (Cu), total .............. 
Iron (Fe), total .............. 
Mercury (Hg), total.. ............ 
Potassium (K 1, total.... .......... 
Lithium (Li), total .............. 
Magnesium (Mg), total. ............. 
Manganese (Mn), total .............. 
Sodium (Nal, total .............. 
Nickel (Nil, total... ........... 
MoLybdenun(Mo), total .............. 

Lead (Pb), total... ........... 

4.8505 
261 8.9338 

4.4 
76.6415 
3.7531 

1021.0970 
2.4933 

14 0408 
6.3822 

5.2929 
3 1 5 7.6379 

1400 

884.5650 
35.6721 
14.0408 U 

1340.2606 U 
23.6141 U 

0.2 u 

100 u 

28 

U 5.0483 
10907.7588 

18 
74.1320 
2 a 4935 

3577.7776 
2.5979 

U 14.6135 
U 9 a 5492 

U 4.9453 
6791.5171 

2.0 
26.5734 

U 2.4643 
3096.6387 

2.6828 
U 14.3154 

6.5070 

U 4.9877 U 

U 2.0 u 

U 2.5895 U 

4093.2983 

18.1685 

1748.4672 
2.7825 

U 14.4382 U 
U 6.5628 U 

17.2677 
12029.0313 

1100 

2598.0771 
76.3781 
14.6135 U 

1394.9276 U 
24.5773 U 

0.2 u 

100 u 

37 

8.0958 
5504.94 19 

0.2 u 
1000 u 
100 u 

1879.9250 
36.4233 
14.3154 U 

1366.4700 U 
24.0759 U 

19 

4.3207 
2804.1143 

0.2 u 
1000 u 
100 u 

1 136.5343 
53.0288 
14.4382 U 

1378.1881 U 
24.2824 U 

20 

.............. 3.7579 Antimony (Sb), total 5.2034 4.8248 4.1605 . 
Selenium (Se), total 1.0 u 1.0 u 1.0 u 1.0 u 
Strontium (Sr), total 30.3144 86.2076 43.9629 28.9138 
Thallium (TI), total .............. 5.2805 U 5.3807 U 5.3177 U 5.5878 U 
Vanadium (V 1, total.. 20.1281 31 2786 24.5249 19.2139 

.............. 

.............. 
............ 

Zinc (Zn), total.. ............ 27.4453 73.5248 34.1478 17.7526 



SOLAR POND BOREHOLE SAMPLES 
METALS 

INORGANICS DATA SUMMARY REPORT 

- - - - - - -  
Metals 

Silver (Ag), total. ............. 
Aluminum (At), total... ........... 
Arsenic (As), total .............. 
Barium (Ba), total. ............. 
Beryllium (Be), total .............. 
Calcium (Ca), total .............. 
Cadmium (Cd), total .............. 
Cobalt (Co), total .............. 
Chromium (Cr), total .............. 
Cesium (Cs),  total .............. 
Copper (Cu), total .............. 
Iron (Fe), total .............. 
Mercury (Hg), total... ........... 
Potassium (K ), total. ............. 
Lithium (Li), total .............. 
Magnesium (Mg), total .............. 
Manganese (Mn), total .............. 
MolybdenuNMo), total .............. 
Sodium (Na), total.. ............ 
Lead (Pb), total .............. 
Antimony (Sb), total .............. 
Selenium (Se), total.. ............ 
Strontium (Sr), total .............. 
Thallium (Tl), total .............. 
Vanadium (V 1, total .............. 
Zinc (Zn), total.. ............ 

Nickel (Nil, total .............. 

4.7580 U 
6840.2373 

2.0 
37.7834 
2.3444 U 

3640.3157 
2.8991 
13.7732 U 
6.2605 U 

18.9024 
6807.7695 

0.2 
1000 u 
100 u 

1888.5730 
58.1891 
13.7732 U 

1314.7150 U 
23.1640 U 

21 
5.8707 

46 -4660 

22.3496 
34.9453 

1.0 u 

5.0590 U 

4.5761 U 
6533.6050 

4.8 
91 9.3092 
2.2588 U 

3.9734 
13.2467 U 
6.0212 U 

38269.7031 

5.5254 
8446.331 1 

0.2 u 
1000 u 
100 u 

1456.5388 
67.8069 
13.2467 U 

1264.4535 U 
22.2785 U 

19 
2.3151 

67.1238 

31 .I422 
48.8023 

1.0 u 

4.8743 U 

4.6876 U 
6388.0098 

7.4 
20.1551 
3.3841 

2583.1389 
2.7885 
13.5692 U 
6.1678 U 

9.5721 
71 90.6680 

0.2 u 
1000 u 
100 u 

181 7.3781 
22.9845 
13.5692 U 

1295.2443 U 
30.2832 

16 
3.8140 

34.2277 

20.0769 
49.81 76 

1.0 u 

4.8891 U 

5.2708 U 
3856.3789 

27 
27 ~ 6678 
2.7220 U 

1034.2679 
2.1660 
15.2576 U 
6.9353 U 

4.6555 
6124.8291 

1000 

1052.2653 
15.4476 
15.2576 U 

1456.4069 U 
25.6605 U 

0.2 u 

100 u 

20 
5.2339 

19.8432 

26.5153 
38.0185 

1.0 u 

5.8738 U 



RFW Batch ID: 
Customer ID: 

Matrix: 
Units: 

- - - - - - - - - - - - _ -  

Silver (Ag), total .............. 
Aluninum (At), total .............. 
Arsenic (As), total. ............. 
Barium (Ba), total.. ............ 
Beryllium (Be), total .............. 
Calcium (Ca), total .............. 
Cadmium (Cd), total .............. 
Cobalt (Co), total .............. 
Chromium (Cr), total .............. 
Cesium (Cs), total .............. 
Copper (CUI, total .............. 
Iron (Fe), total .............. 
Mercury (Hg), total. ............. 
Potassium (K ), total. ............. 
Lithium (Li), total.. ............ 
Magnesium (Mg), total .............. 
Manganese (Mn), total .............. 
Molybdenum(Mo), total .............. 
Sodium (Na), total .............. 
Nickel (Nil, total .............. 
Lead (Pb), total .............. 
Antimony (Sb), total .............. 
Selenium (Se), total .............. 
Strontium (Sr), total .............. 
Thallium (TI), total .............. 
Vanadium (V 1, total. ............. 
Zinc (Zn), total .............. 

5.4355 u 
10141.6133 

30 
166.1240 

726.4 161 
16.4508 
15.7344 U 
14.0409 

2.7178 u 

58.4803 
12535 -9170 

2600 

1 143 a 1780 
83.6274 
15.7344 U 

1501.9158 U 
26.4623 U 

0.2 u 

100 u 

20 
3.1673 

1.3 
14.3040 U 
5.8646 U 
47.3648 
32.5544 

5.1260 
11241.9668 

15 
45.3992 
2 - 5630 

955 e 7430 
10.4682 
14.8384 
14.9609 

32.6016 
13182.9395 

0.2 
2600 
100 

1016.4666 
81.3164 
14.8384 

1416.3879 
24.9554 

17 
2.2258 

1.2 
13.4894 
5.5307 
43.8433 
26.2507 

U 

U 

U 

U 

U 

U 
U 
U 

U 

U 
U 

5.3562 
16122.5410 

4.2 
132.2499 
2.6781 

90979.6250 
83.6809 
1 9.9379 
14.1349 

13.0121 
19068.6660 

0-2 
2900 
100 

3109.6411 
5 08.8988 
15 .SO48 

1480.0000 
26.0762 

5.3 
2.8288 

1 .o 
85.0676 
5.7790 
32.2998 
24.7452 

U 
U 

U 

U 

U 

U 
U 
U 

U 

U 

BH87-881-058 
SP058710DH 
Soi 1 
MG/KG _ _ _ - _ _ _ - _ _ _ _ _ _ _ _ _ _  

5.4394 u 
9276.161 1 

12 
201.6574 
2.7197 U 

48641.1992 
21.9674 
29.4787 
780.5003 

22.7704 
15349.3252 

3900 

1750.7233 
802.1201 

1660.6731 
474.4652 

7.9 
2.3922 

1.0 u 
39.1634 
5.8688 U 
25.1843 
20.0000 

0.2 u 

100 u 

15.7455 U 



- - - - - - -  
Metals 

Silver (Ag), total .............. 
Arsenic (As), total. ............. 
Barium (Ba), total. ............. 
Beryllium (Be), total. ............. 
Calcium (Ca), total. ............. 
Cadmium (Cd), total. ............. 
Cobalt (Co), total. ............. 

Aluminum (At), total. ............. 

Chromium (Cr), total .............. 
Cesium (Cs), total .............. 
Copper (CUI, total .............. 
Iron (Fe), total .............. 
Mercury (Hg), total .............. 
Potassiun (K 1, total .............. 
Lithium (Li),  total .............. 
Magnesium (Mg), total .............. 
Manganese (Mn), total. ............. 
MolyWenum(Mo), total .............. 
Sodium (Na), total .............. 
Nickel (Nil, total .............. 
Lead (Pb), total. ............. 
Antimony (Sb), total .............. 
Selenium (Se), total .............. 
Strontium (Sr), total. ............. 
Thallium (Tl), total .............. 
Vanadium (V ), total. ............. 
Zinc (Zn), total .............. 

5.0110 U 
10905.2676 

2.5 
110.3728 
2.5055 U 

2081 0.4473 
19.9581 
17.4387 
132.3294 

21.5672 
14482.1406 

0.25 
3800 

1798.0879 
233.2486 
14.5055 U 

1665.3607 
24.3956 U 

5.1 
2.8292 

1.0 u 
29.8433 
5.4066 U 
15.8242 U 
18.0426 

100 u 

5.6518 U 
6771 -7856 

2.8 
88.5829 
2.8259 U 

7403.0737 
7.3013 
17.1233 
11.1306 

15.3616 
5413.5566 

3400 

1826.3550 
171.0319 

3578.0984 

18 
3.7912 

47.6490 

22.0397 
37.0399 

0-2 u 

100 u 

16.3603 U 

27.5151 U 

1.0 u 

6.0979 U 

4.9734 u 
17724.6367 

35 
151 .a637 
5.2238 

109941.742 
5.0790 
14.3967 U 
15.6898 

8.2002 
12789.8994 

1800 

3827.7395 
95.8549 
14.3967 U 

1374.2285 U 
24.2126 U 

9.0 
9.0397 

1.0 u 
1 79 01 94 
5.3660 U 
44.0265 
21 -8525 

0.2 u 

100 u 

4.1843 U 
12521.6816 

16 
95. E60 
2.0922 U 

2618.8726 
2.1165 
12.1126 U 
12.5504 

1 0.681 6 
13333.8076 

3300 

1966.9459 
289.6226 

0.2 u 

100 u 

12.1126 U 
1156.1991 U 
24.0721 

17 
3.4603 

21.7454 

37.6274 
33.2483 

1.0 u 

4.5147 U 



RFW Batch ID: 
Customer ID: 

Matrix: 
Units: 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Metals 

Silver (Ag), total. ............. 
Aluminum (All, total. ............. 
Arsenic (As), total. ............. 
Beryllium (Be), total .............. 
Calcium (ea), total. ............. 
Cadmium (Cd), total. ............. 
Cobalt (Co), total .............. 
Chromium (Cr), total .............. 
Cesium (Csl, total. ............. 
Copper (Cu), total .............. 
Iron (Fe), total. ............. 
Mercury (Hg), total. ............. 
Potassium (K ), total. ............. 
Lithium (Li), total .............. 
Magnesium (Mg), total. ............. 
Manganese (Mn), total. ............. 
Molybdenum(Mo), total .............. 
Sodium (Na), total .............. 
Nickel (Nil, total .............. 
Lead (Pb), total .............. 
Antimony (Sb). total. ............. 
Selenium (Se), total .............. 
Strontium (Sr), total.. ............ 
Thallium (Tl), total. ............. 
Zinc (Zn), total. ............. 

Barium (Ea), total. ............. 

Vanadium (V 1, total .............. 

4.TJ16 U 
8472.9521 

8.8 
152.5921 
2.3658 U 

143650.531 
4.4463 
13.6968 U 
11.3359 

5.4880 
6950.5830 

1100 

3628.0833 
82.0246 
13.6968 U 

1307.4187 U 
23.0355 U 

6.6 
4.8727 

1.0 u 
250.7720 
5.1052 U 
31.2442 
15.0326 

0.2 u 

100 u 

4.1079 U 
5722.7881 

11 
58.4571 
2.0539 U 

8907.6943 
2.1460 

8.5724 

5.7873 
8704.5352 

11.8913 U 

0.2 u 
870 J 
100 u 

1835.5624 
122 -851 5 
11.8913 U 

1135.0773 U 
19.9990 U 

4.4 
3.6972 

1.0 u 
44.4529 
4.4322 U 
32.9991 
10.8103 U 

4.2291 U 
6086.6602 

8.6 
26.9739 
2.1146 U 

12081.1406 
2.2883 

8.9717 

7.1134 
10675.3496 

1200 

1945.7057 
84 -9463 
12.2422 U 

1168.5726 U 
20.5891 U 

4.9 
5.0378 

1.0 u 
50.4669 
4.5630 U 
27.9633 
11.1293 U 

12.2422 U 

0.2 u 

100 u 

4.5866 U 
11478.9277 

3.7 
68.91 90 
2.2933 U 

48271 -4219 
3.6249 
13.2770 U 
13.9723 

24.4353 
14390.0078 

1300 

5217.1704 
26.0670 
13.2770 U 

1267.3507 U 
22.3295 U 

0.2 u 

100 u 

25 
8.0190 

162.1024 

43.3660 
61.0207 

1.0 u 

4.9487 u 



Silver (Ag), 
Aluminum (All, 
Arsenic (As), 
Barium (Ea), 
Beryllium (Be), 
Calciun (Ca), 
Cadmium (Cd), 
Cobalt (CO), 
Chromium (Cr), 
Cesium (CS), 
Copper (Cu), 
Iron (Fe), 
Mercury (Hg), 
Potassium (K ). - - .  
Lithium (Li), 
Magnesium (Mgl, 
Manganese (Mn), 
Molybdenum(Mo), 
Sodium ' (Na), 
Nickel (Ni), 
Lead (Pb), 
Antimony (Sb), 
Selenium (Se), 
Strontium (St-), 
Thallium (TO, 
Vanadium (V 1, 
Zinc (Zn), 

total .............. 
total .............. 
total .............. 
total. ............. 
total. ............. 
total .............. 
total .............. 
total. ............. 
total .............. 
total. ............. 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total. ............. 
total. ............. 
total .............. 
total .............. 
total. ............. 
total. ............. 
total.. ............ 
total... ........... 
total. ............. 
total .............. 
total. ............. 

5.1244 U 
13629.5547 

17 
74.2006 
2.5622 U 

8135.241 2 
3.1385 

14.8336 U 
17.3966 

17.6548 
11126.2910 

2200 

4063 -2717 
1 13 -31 28 

0.2 u 

100 u 

14 -8336 
1415.9391 

24.9475 
24 

8.2519 
1 .o 

1 12 9193 
5.5289 

42.9086 
72.7185 

4.7906 U 
11921 -4551 

29 
61 -9227 
2.3953 U 

2724.8923 
2.9506 

16.4529 
39.7522 

30.4298 
17706.291 0 

1500 

3524.2986 
86.7988 

0.2 u 

100 u 

U 13.8675 u 
U 1323.7179 U 
U 28.41 44 

4.7 
6.7015 

100.601 6 

30.4026 
114.4193 

U 1.0 u 

U 5.1688 U 

4.6412 U 
1 4798.7637 

19 
89.0269 
3.0280 

3318.8394 
2.6979 

13.4351 U 
21.9288 

23 a 4726 
9508.2402 

2000 

4386.1831 
29.2954 
13.4351 U 

1282.4427 U 
22.5954 U 

0.2 u 

100 u 

27 
7.2283 

122.5637 

36.0007 
74.391 4 

1.0 u 

5.0076 U 

4.7753 u 
24579.4609 

8.5 
125.3209 

2.3876 U 

48884.2734 
8.0138 

13.8232 U 
21 .a659 

43.5301 
17301 .5801 

0.23 
4300 

3397.2693 
269.5365 

100 u 

13.8232 U 
1319.4888 U 

28.9253 
11 

4.1582 

81 .2858 

50.0953 
50.6823 

1.0 u 

5.1523 U 



RFW Batch ID: ~~87-881-098 ~~87-881-099 BH87-881-100 BH87-881-101 
Customer ID: SP078702DH SPO78708FS SP078711DH SP078713DH 

Units: MG/KG MG/KG MG/KG MG/KG 
Matrix: Soil Soi 1 Soi 1 Soi 1 

Metals 

Silver (Ag), total .............. 
Aluminum (At), total. ............. 
Arsenic (As), total. ............. 
Barium (Ba), total .............. 
Beryllium (Be), total .............. 
Calcium (Ca), total .............. 
Cadmium (Cd), total .............. 
Cobalt (Co), total .............. 
Chromium (Cr), total .............. 
Cesium (Cs), total .............. 
Copper (Cu), total .............. 
1 ron (Fe), total. ............. 
Mercury (Hg), total .............. 
Potassium (K ), total. ............. 
Lithium (Li), total.. ............ 
Magnesium (Mg), total .............. 
Manganese (Mn), total. ............. 
Molybdenum(Mo), 
Sodium (Na), 
Nickel (Ni), 
Lead (Pb), 
Antimony (Sb), 
Selenium (Se), 
Strontium (9-1, 
Thallium (Tl), 
Vanadium (V 1, 
Zinc (Zn), 

total. ............. 
total. ............. 
total... ........... 
total.. ............ 
total. ............. 
total. ............. 
total. ............. 
total. ............. 
total .............. 
total. ............. 

4.4798 u 
16435.3496 

6.2 
62.7661 
2.2399 U 

10644.3926 
3.3661 
12.9677 U 
21.3246 

9.9756 
12694.1318 

0.18 J 
2500 
100 u 

1643.5381 
108.31 53 
12.9677 U 

1237.8268 U 
21.8093 u 

20 
4.3221 

29.0397 

47.4802 
25.9905 

1.0 u 

4.8334 U 

5.0474 u 
30264.9863 

12 

2.5237 U 
44678.8242 

2.8549 
14.6108 U 
25.0922 

162.5820 

26.1541 
21846.4824 

2500 

3587.481 7 
163.4268 

0.2 u 

100 u 

14.6108 U 
1394.6653 U 
58.2364 

15 
4.0888 

80.5560 

41.0604 
52.3144 

1.0 u 

5.4458 

4.4466 U 
9232.1279 

80 -481 4 
2.2233 U 

2297.4766 
2.6252 
12.8717 U 
10.2626 

8.4 

12.361 5 
10476.1270 

2400 

1266.7900 
290.6646 

0.2 u 

100 u 

12.8717 U 
1228.6635 U 
21.6479 U 

21 
1.9308 U 

1.0 u 

4.7976 U 
19.5846 

26.0389 
37.2169 

5.1162 U 
22723.6973 

9.6 
147.8362 
2.5581 U 

3155.2739 
3.3610 
14.8101 U 
22.0065 

21.0427 
23822.5938 

0.2 
1700 
100 u 

221 4.3098 
224.2056 
14.8101 U 

1413.6938 U 
49.4069 

9.7 
3.7223 

1.0 u 
27.6547 
5.5201 U 
48.6043 
31.8398 



RFU Batch ID: BH87-881-107 BH87-881- 108 BH87-881-109 BH87-881-110 
Customer ID: SP078716DH SP078718UT SP078721CT SP078723BR 

Matrix: So i l  Soi 1 Soi 1 Soi 1 
Units: MG/KG MG/KG MG/KG MG/KG 

Metals 

Silver (Ag), total. ............. 
Aluminum (At), total... ........... 
Arsenic (As), total .............. 
Barium (Ba), total... ........... 
Beryllium (Be), total .............. 
Calcium (Ca), total. ............. 
Cadmium (Cd), total .............. 
Cobalt (Co), total .............. 
Chromium (Cr), total. ............. 
Cesium (Cs), total.. ............ 
Copper (Cu), total .............. 
Iron (Fe), total .............. 
Mercury (Hg), total. ............. 
Potassium (K 1, total .............. 
Lithium (Li), total.............. 
Magnesium (Mg), total. ............. 
Manganese (Mn), total.. ............ 
Molybdenum(Mo), total .............. 
Sodium '(Na), total. ............. 
Nickel (Ni), total. ............. 
Lead (Pb), total. ............. 
Antimony (Sb), total.. ............ 
Selenium (Se), total. ............. 
Strontium (Sr), total. ............. 
Thallium (Tl), total.. ............ 
Vanadium (V 1, total. ............. 
Zinc (Zn), total.............. 

4.8187 U 
9112.9990 

4.3 
75.9463 
2.4093 U 

56105.0820 
3.8855 

586.0095 
13.9488 U 

23.2102 
13444.2412 

1100 

25 18.3230 
21 2.01 89 

0.2 u 

100 u 

13.9488 
1331 .4794 
514.0565 

4.7 
3.8826 

1 .o 
85.3752 
5.1991 
18.8700 
21.0363 

4.4869 u 
4637.271 0 

7.0 

2.2435 U 
988.3888 
2.1379 

393 -51 78 

18.9557 

12.9885 U 

19.7785 
13995.6748 

1200 

903.1175 
1 23.424 1 

0-2 u 

100 u 

5.0105 U 
12139.8340 

29 
82.8200 
2.5053 U 

5208.3071 
2.5787 
14.5042 U 
91.9192 

29.1755 
13348.9912 

2100 

3030.3042 
132.71 74 

0.2 u 

100 u 

U 12.9885 
U 1239.81 19 

312.9998 
4.8 

2.1765 
U 1 .o 

11.8077 
U 4.8412 

36.0647 
14.11 72 

U 14.5042 
U 1611.2615 

94.4750 
24 

3.9220 
U 1 .o 
U 89.2024 
U 5.4061 

28.0557 
64.31 06 

5.3208 U 
10902.4258 

64 
86.0572 
2.6604 U 

4 183.0991 
2.8051 
15.4024 U 
14.8731 

20.5881 
8349.3672 

1500 

3105.1472 
60.2720 

0.2 u 

100 u 

U 15.4024 U 
1470.2316 U 
27.4078 

30 
6.1017 

U 1.0 u 
93.4381 

U 5.7409 
16.8026 U 
59.5645 



Silver (Ag), total .............. 4.9638 

Arsenic (As), total .............. 55 
Barium (Ea), total. ............. 54.3569 
Beryllium (Be), total .............. 2.4819 
Calcium (Ca), total.. ............ 4893.8643 
Cadmium (Cd), total .............. 2.8779 
Cobalt (Co), total. ............. 14.3689 
Chromium (Cr), total. ............. 24.501 2 

Aluminum (All, total .............. 14758.6426 
U 4.7527 

3968.51 12 
5.9 

20.0376 
U 2.3764 

6321.5371 
1.7921 

U 13.7579 
6 e 2536 

U 4.9119 
71 59.2080 

2.0 
19.8946 

U 2.4559 
1678.6605 

1 -8980 
U 14.21 86 
U 6.4855 

U 5.2462 U 
4785. 1421 

U 3.3 
28.4413 

U 2.6231 U 
1952.7460 

1 -6369 
U 15.1863 U 

6.9029 U 
Cesium (Cs), total. ............. 
Copper (CUI. total.. ............ 
Iron (Fe), total.. ............ 
Mercury (Hg), total .............. 
Potassium (K 1, total... ........... 
Lithium (Li), total .............. 
Magnesium (Mg), total.. ............ 
Manganese (Mn), total .............. 
Molykdenurn(Mo), total .............. 
Sodium (Na), total. ............. 
Nickel (Ni), total.. ............ 
Lead (Pb), total .............. 
Antimony (Sb), total .............. 

22.8470 
1 1 157.1289 

1100 

2959.9529 
52.6119 
14.3689 U 

1371.5760 U 
24.1659 U 

0.2 u 

100 u 

25 
5.8635 

6.4101 
5269.9995 

4000 

739,9830 
30.5728 
13.7579 U 

1313.2531 U 
23.1383 U 

0.2 u 

100 u 

28 
4.9427 

9.2471 
5751.4341 

3500 

1535.6863 
41.1966 
14.2186 U 

1827.0953 
23.9130 U 

24 
4.7053 

0.2 u 

100 u 

7.6399 
4696.7539 

1500 

13 14.2607 
67.2958 
15.1863 U 

1449.6029 U 
25.5406 U 

2.3 
4.4976 

0.2 u 

100 u 

.............. Selenium (Se), total 1.0 u 1.0 u 0.9 J 1.0 u 
Strontium (Si-), total. ............. 75.0452 13.1030 15.0171 19.6052 
Thallium (TI), total.. ............ 5.3557 5.1279 U 5.2996 U 5.6604 U 
Vanadium (V 1, total. ............. 49.2187 15.0086 U 15.5112 U 16.5669 U 
Zinc (Zn), total.. ............ 71 .8803 20.7202 34.3555 26.61 76 



Silver (Ag), total. ............. 
Aluminum (At), total .............. 
Arsenic (As), total. ............. 
Barium (Ba), total .............. 
Beryllium (Be), total .............. 
Calcium (Ca), total............ .. 
Cadmium (Cd), total .............. 
Cobalt (Co), total .............. 
Chromium (Cr), total. ............. 
Cesium (Cs), total. ............. 
Copper (Cu), total .............. 
Iron (Fe), total .............. 
Mercury (Hg), total .............. 
Potassium (K 1, total .............. 
Lithium (Li), total. ............. 
Magnesium (Mg), total .............. 
Manganese (Mn), total.. ............ 
MolyWenum(Mo), total .............. 
Sodium (Ne), total .............. 
Nickel (Ni), total .............. 
Lead (Pb), total .............. 
Antimony (Sb), total .............. 
Selenium (Se), total .............. 
Strontium (Sr), total .............. 
Thallium (Tl), total .............. 
Vanadium (V 1, total.. ............ 
Zinc (Zn), total .............. 

4.8929 U 

2.0 u 
6553.5908 

66.9900 
4.4770 

2836.4290 
1.9789 
14.1636 U 
6.4380 U 

14 -9800 
3491.3313 

1400 

1556.51 56 
1 9.491 0 
14.1636 U 

1351.9789 U 
23.8206 U 

0.2 u 

100 u 

20 
5.0409 

1.0 u 
78.9327 
5.2792 U 
20.9679 U 
28.7914 

4.7646 
10201.8125 

9.0 
63 -41 26 
2.3823 

4141.4092 
2.2482 
13.7924 
13.2480 

1 9.9653 
7600.2026 

0.2 
1100 
100 

2542.0427 
31.5603 
13.7924 

1316.5468 
23.1963 

28 
2.3226 

1 .o 
85,3364 
5.1408 
27.1384 
68.6979 

U 

U 

U 

U 

U 

U 
U 
U 

U 

U 

4.7681 
10997.4609 

8.0 
79.9563 
2.3841 

17391.3359 
4.0355 
13.8025 
10.5170 

12.4492 
10441.6611 

0.2 
3600 
100 

1674.7771 
139.8286 
13.8025 

131 7.5 123 
23.2133 

22 
2.2914 

1 .o 
34.6784 
5.1446 
31.1566 
37.2888 

U 

U 

U 

U 
U 

U 

U 

4.8707 U 
9461 .2373 

3.4 
87.7437 
2.4354 U 

2.7530 

7.7694 

4378.8843 

14.0994 U 

10.6761 
10115.9355 

1000 

2088.5320 
99.9442 
14.0994 U 

23.7127 U 

0.2 u 

100 u 

1345.8563 u 

17 
3.8239 

1.0 u 
36.0053 
5.2552 U 
15.3812 U 
61 .2966 



- - - - _ _ _ - - - - _ - _ -  
Metals 

RFU Batch ID: 
Customer ID: 

Matrix: 
Units: 

Silver (Ag), 
Aluminum (At), 
Arsenic (As), 
Barium (Ea), 
Beryllium (Be), 
Calcium (Ca), 
Cadmium (Cd), 
Cobalt (CO), 
Chromium (Cr), 
Cesium (Cs), 
Copper (Cu), 
Iron (Fe), 
Mercury (Hg), 
Potassium (K ), 
Lithium (Li), 
Magnesium (Mg), 
Manganese (Mn), 
Molybdenum(Mo), 
Sodiun (Na), 
Nickel (Ni), 
Lead (Pb), 
Antimony (Sb), 
Selenium (Se), 
Strontium (Sr), 
Thallium (TI), 
Vanadium (V 1, 
Zinc (Zn), 

total. ............. 
total .............. 
total .............. 
total. ............. 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total.. ............ 
total .............. 
total. ............. 
total.. ............ 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total. ............. 
total .............. 
total .............. 
total .............. 
total .............. 

BH87-881-072 
SP108702DH 
Soil 
MG/KG 

5.1874 
9561.7236 

5.4 
166.1359 
11.4445 

39223.7422 
3.0477 
15.9527 
12.6084 

17.7785 
17124.2227 

0.2 
1600 
100 

2670.1360 

15.0163 
1433.3694 
25.2546 

16 
4.2263 

1 .o 
78.4589 
5.5970 
16.3814 
53.4563 

205 3798 

U 

U 

U 

U 
U 
U 

U 

U 
U 

4.9921 U 
7880.0576 

5.9 
130.7416 
3.6578 

20445.0566 
3.1792 
14.4509 U 
13.2230 

22.41 25 
35794.7344 

1100 

24 19.7397 
509.1434 

0.2 u 

100 u 

14.4509 U 
1379.4010 U 
24.3037 U 

22 
2.1676 U 

1.0 u 

5.3862 U 
65.6218 

20.8841 
68.2930 

BH87-881-074 
SP108705DH 
Soil 
MG/KG _ _ _ _ - - _ _ _ _ - - - _ _ _ _  

5.5219 
8315.8359 

3.6 
95.1661 
2.4491 U 

13617.8330 
2.0760 

9.6282 
14.1788 U 

21.6760 
27514.6035 

1100 

2453.0784 
1 1  8.7996 

0.2 u 

100 u 

14.1788 U 
1353.4304 U 
23.8462 U 

17 
2.8574 

1.0 u 
58.8300 
5.2848 U 
15.4678 U 
65.8006 

BH87-881-075 
SP108707DH 
Soil 
MG/KG 

5.0300 U 
4059.2974 

7.0 
50.3737 
2.5150 U 

2444.0510 
2.8176 
14.5606 
6.6185 

9.5689 
7066.475 1 

1100 

1064.7352 
66.2806 
14.5606 U 

1389.8777 U 
24.4883 

21 
2.1841 U 

1.0 u 

0.2 u 

100 u 

24.4749 
5.4271 
15.8843 U 
22.6091 



Silver (Ag), total... ........... 
Aluminum (At), total..... ......... 
Arsenic (As), total.. ............ 
Barium (Ba), total .............. 
Beryllium (Be), total .............. 
Calcium (Ca), total.. ............ 
Cadmium (Cd), total .............. 
Cobalt (Co), total .............. 
Chromium (Cr), total .............. 
Cesium (Cs), total .............. 
Copper (Cu), total .............. 
Iron (Fe), total. ............. 
Mercury (Hg), totat .............. 
Potassium (K ), total .............. 
Lithium (Li), total.. ............ 
Magnesium (Mg), total... ........... 
Manganese (Mn), total .............. 
MolyWenwn(Mo), total .............. 
Sodium (Na), total .............. 
Nickel (Ni), total .............. 
Lead (Pb), total. ............. 
Antimony (Sb), total .............. 
Selenium (Se), total .............. 
Strontium (Sr), total .............. 
Thallium (TI), total .............. 
Vanadium (V 1, total .............. 
Zinc (Zn), total .............. 

4.9657 U 
10613.6797 

4.7 
120.2224 
2.4828 U 

41 53.1597 
2.6483 

9.7536 
14.3743 U 

14.7796 
5855.2471 

1000 

1614.5580 

0.2 u 

100 u 

15.3516 , 

14.3743 U 
1372.0930 U 
24.1750 U 

17 
2.2406 

1.0 u 
33.8395 
5.3577 u 
15.6811 U 
35.5319 

4.5901 
7390.7783 

2.0 
67.5870 
2.4158 

3547.7944 
2.0143 
13.2870 
10.4177 

11.9763 
661 1.2026 

0.2 
1000 
100 

1449.8440 
49.5976 
13.2870 

1268.3057 
22.3463 

17 
1.9931 

1 .o 
29.8505 
4.9524 
14.4949 
36.0759 

U 4.8728 
5337.0874 

4.1 
36.2122 
2.7321 

21 24.3560 
2.6610 

U 14.1055 
7.5345 

U 
U 
U 

U 
U 
U 

U 
U 

U 
U 

10.2829 
4849.6709 

0.2 
1000 
100 

1246.7448 
21.9864 
14.1055 

1346.4323 
23.7229 

9.0 
3.1652 

1 .o 
16.4814 
5.2575 
15.3878 
42.2293 

U 4.5917 U 
7236.2070 

3.4 
98. 7589 
3.6627 

3451.5979 
2.5593 

U 16.0852 
9.0557 

U 
U 
U 

U 
U 
U 

U 

U 
U 

11.0292 
6904.8188 

1100 

1527.9768 
425.7629 

0.2 u 

100 u 

13.2917 U 
1268.7500 U 
22.3542 U 

12 
2.4895 

1.0 u 
39.2725 
4.9542 U 
14.5000 U 
44.0459 



RFW Batch ID: SH87-881-088 BH87-881-089 BH87-881-095 BH87-881-096 
Customer ID: SP108719DH SP108721WT SP108723DH SP108724DH 

Matrix: Soil 
Units: MG/KG 

Soi 1 
MG/KG 

Soi 1 
MG/KG 

Soi 1 
MG/KG 

Metals 

Silver (Ag), total. ............. 
Aluminum ( A l l ,  total... ........... 
Arsenic (As), total .............. 
Barium (Ea), total .............. 
Beryllium (Be), total .............. 
Calcium (Ca), total .............. 
Cadmium (Cd), total .............. 
Cobalt (Co), total .............. 
Chromium (0). total .............. 
Cesium (Cs), total .............. 
Copper (Cu), total. ............. 
Iron (Fe), total .............. 
Mercury (Hg), total .............. 
Potassium (K 1, total .............. 
Lithium (Li), total.. ............ 
Magnesium (Mg), total .............. 
Manganese (Mn), total. ............. 
Molybdenum(Mo), totat .............. 
Sodium (Na), total. ............. 
Nickei (Ni), total... ........... 
Antimony (Sb), total .............. 
Selenium (Se), total .............. 
Strontium (Sr), total .............. 
Thallium (Tl), total.. ............ 
Vanadium (V ), total .............. 
Zinc (Zn), total. ............. 

Lead (Pb), total .............. 

4.6687 u 
15699.0830 

5.3 
94.4078 
2.3343 U 

6820.9590 
100.6616 
13.5146 U 
15.5294 

17.0238 
11511.1816 

0.2 
1500 
100 u 

2684.5422 
43.1264 
13 5146 

1290.0303 
22.7291 

24 
4.6991 

1 .o 
69.8480 
5.037'3 
14.7432 
51.9555 

5.4775 u 
12056.5049 

2.1 
78.1214 
2.7387 U 

7454.2163 
2.7127 

9.1269 
15.8559 U 

22.9677 
8064 -9346 

1400 

2298.0342 
31 -8018 

0.2 u 

100 u 

4.5952 U 
11807.0098 

2.5 
108.5335 
2.2976 U 

461 0.6489 
2.8459 
13.3018 U 
10.5320 

7.7859 
5088.5801 

1200 

1694.7968 
24.7546 

0.2 u 

100 u 

U 15.8559 
U 1513.5135 
U 26.6667 

27 
3.1946 

U 1 .o 
86.5850 

U 5.9099 
U 23 - 7727 

50.9199 

U 13.3018 
U 1269.7161 
U 22.3712 

18 
2.1679 

U 1.0 
49.8968 

U 4.9579 
22.9561 
36.1526 

4.8091 U 
10209.5801 

3.4 
46.3019 
2.4045 U 

4460.8799 
2.9537 
13.927 0 
7.0497 

10.3876 
6434.1040 

0.24 
950 J 
100 u 

1792.9387 
46.7755 
13.9210 U U 

U 1328.8264 U 
23.4127 U U 

18 
2.5243 

50.01 94 

26.4956 
55.8000 

U 1.0 u 

U 5.1888 U 



Silver (Ag), total .............. 
Aluminum (At), total. ............. 
Arsenic (As), total .............. 
Barium (Ea), total. ............. 
Beryllium (Be), total .............. 
Calcium (Ca), total .............. 
Cacknium (Cd), total .............. 
Cobalt (Co), total.. ............ 
Chromium (Cr), total.. ............ 
Cesium (Cs), total .............. 
Copper (CUI, total. ............. 
Mercury (Hg), total. ............. 
Potassium (K 1, total .............. 
Lithium (Li), total .............. 
Magnesium (Mg), total .............. 
Manganese (Mn), total .............. 
MolyMenum(Mo), total .............. 
Nickel (Ni), total .............. 
Antimony (Sb), totat .............. 
Selenium (Se), total .............. 

Iron (Fe), total .............. 

Sodium (Na), total .............. 
Lead (Pb), total .............. 

Strontium (Sr), total .............. 
Thallium (TI), total .............. 
Zinc (Zn), total .............. 
Vanadium (V 1, total .............. 

4.7165 U 
3027.0559 

6.1 
51 -9740 
2.4695 U 

6246.5269 
2.3714 
13.6529 U 
6.2059 U 

6.0400 
7263.6670 

1100 

1221.5802 
170.7746 

0.2 u 

100 u 

13.6529 U 
1303.2312 U 
22.9617 U 

27 
4.4147 

22.8165 

22.2846 
30.7846 

1.0 u 

5.3289 U 

4.9438 U 
7888.6597 

5.1 
105.1292 
3.1130 

5131.8975 
3.4179 
14.3111 U 
6.5050 U 

10.1376 ' 

1 1  180.7686 

1400 

1754.7926 
171 .3658 

0.2 u 

100 u 

14.3111 U 
1366.0555 U 
24.0686 U 

17 
2.2801 

32.4674 

36.7325 
39.9186 

1.0 u 

5.4576 U 

4.8703 U 
4992 -9146 

4.9 
74.1090 
3.1012 

3062.0996 
1.8347 
14.0982 U 
6.4083 U 

8.8529 
9234.2656 

1400 

1328.9642 
93.0562 
14.0982 U 

1345.7366 U 

0.2 u 

100 u 

25.1847 
24 

2.8456 

48.3218 

25.5338 
45.0616 

1.0 u 

5.2548 U 

4.7984 U 
6936.2925 

6.3 
92.6253 
2.3992 U 

571 5.761 7 
2.2755 
13.8900 U 
6.3136 U 

10.4387 
10065.9443 

1600 

1785 .7340 
205.1515 

0.2 u 

100 u 

13.8900 U 
1325.8656 U 
29.2828 

21 
6.2159 

48.761 1 

30.1766 
49.961 3 

1.0 u 

5.1772 U 



I 

Sample Information 

RFW Batch ID: BH87-881-048 BH87-881-049 BH87-881-050 BH87-881-051 
SP118719DH SP118721DH SP118724DH Customer ID: SP118716DH 

Matrix: Soil Soi L Soil Soi 1 
Units: MG/KG MG/KG MG/KG MG/KG 

Metals 

Silver (Ag), total. ............. 
Aluminum (All, total .............. 
Arsenic (As), total. ............. 
Bariun (Ea), total. ............. 
Beryllium (Be), total. ............. 
Calcium (Ca), total .............. 
Cadmium (Cd), total .............. 
Cobalt (Co), total .............. 
Chromium (Cr), total .............. 
Cesium (Cs), total.. ............ 
Copper (Cu), total .............. 
Iron (Fe), total. ............. 
Mercury (Hg), total .............. 
Potassium (K 1, total .............. 
Lithium (Li), total .............. 
Magnesium (Mg), total .............. 
Manganese (Mn), total .............. 
Molybdenum(Mo), total. ............. 
Sodium (Na), total .............. 
Nickel (Nil, total... ........... 
Lead (Pb), total .............. 
Antimony (Sb), total .............. 
Selenium (Se), total .............. 
Strontium (Sr), total .............. 
Thallium (Tl), total .............. 
Vanadium (V 1, total .............. 
Zinc (Zn), total .............. 

4.9158 U 
8580.0400 

7.4 
117.5529 
2.4579 U 

2872,7556 
1 .Sa36 

7.6179 
14.2300 U 

10.6982 
17913.5 1 17 

1900 

1991.4700 
330.1747 

0.2 u 

100 u 

14.2300 U 
1358.3162 U 
23.9322 U 

16 
5.7438 

41.9154 

43.4910 
46.51 13 

1.0 u 

5.3039 U 

4.5514 
4022.3306 

5.4 
37.8619 
2.2757 

7882.5796 
2.1621 
13.1750 
5.9886 

8.9666 
5892.2856 

0.2 
1000 
100 

1270 -5951 
68.5208 
13.1750 

1257.6149 
22.1580 

21 
4.8381 

1 .o 
45.8203 
4.9107 
25 -6032 
46.6868 

U 

U 

U 
U 

U 

U 
U 
U 

U 

U 

4.3308 
1430.8534 

3.0 
21.5632 
2.1654 

772.4771 
1.9054 
12.5366 
5.6984 

3.5900 
241 6.8628 

0.2 
1000 
100 

5 16.391 5 

12.5366 
1196.6716 
21.0842 

17 
3.6940 

1 .o 
17.4458 
4.6727 
17.5376 
17.4719 

24.7978 

U 

U 

U 
U 

U 

U 
U 
U 

y 
U 
U 

U 

U 

4.5426 U 
4174.4302 

2.5 
51.5583 
2.2713 U 

2377.001 0 
2.8755 
13.1497 U 

5.9771 U 

13.2599 
7806.1587 

1100 

1437.0243 
137.45 13 

0.2 u 

100 u 

13.1497 U 
1255.1975 U 
22.1154 U 

21 
4.7448 

1.0 u 
42.9620 
4.9012 U 
14.3451 U 
45.7804 



Silver (Ag), 
Aluminum (At), 
Arsenic (As), 
Barium (Ba), 
Beryllium (Be), 
Calcium (Ca), 
Cadmium (Cd), 
Cobalt (Co), 
Chromium (Cr), 
Cesium (Cs), 
Copper (CUI, 
Iron (Fe), 
Mercury (Hg), 
Potassium (K ), 
Lithium (Li), 
Magnesium (Mg), 
Manganese (Mn), 
Molytdenum(Mo), 
Sodium (Na), 
Nickel (Nil, 
Lead (Pb), 
Antimony (Sb), 
Selenium (Se), 
Strontium (Sr), 
Thallium (TI), 
Vanadium (V 1, 
Zinc (Zn), 

total .............. 
total. ............. 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total. ............. 
total .............. 
total. ............. 
total .............. 
total .............. 
total. ............. 
total. ............. 
total. ............. 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total. ............. 
total .............. 
total .............. 

4.6370 
6434.8384 

1.9 
71.2666 
2.3185 

4191.8398 
2.2478 
13,4230 
6.9098 

16.8736 
8214.4609 

0.2 
1400 
100 

2374.9055 
99.3270 
13.4230 

1281.2822 
22.6628 

25 
6.3159 

1.0 
66.3585 
5.0031 
14.6432 
49.2546 

U 

U 

U 

U 

U 

U 
U 

U 

U 
U 

5.2102 U 
9891.5254 

2.5 
90.1611 
2.6051 U 

6571.4048 
2.6353 
17.6816 
611.9934 

31 .a304 
18835.1074 

1500 

3329.5776 
275.8702 

0.2 u 

100 u 

15.0822 U 
1439.6602 U 
366.3510 

20 
5.0554 

95.5719 

27.2563 
84.2792 

0.8 J 

5.6215 U 

4.8660 U 
3277.7385 

3.4 
27.4575 
2.4330 U 

2076.3572 
2.2624 
14.0857 U 
6.4026 U 

7.1063 
2550.2820 

0.2 u 
1000 u 
100 u 

764.6980 
10 e 5978 
14.0857 U 

1344.5469 U 
23.6896 U 

23 
4.9960 

1.0 u 
19.0078 
5.2501 U 
15,3663 U 
24.5063 

4.9259 U 
41 50.4360 

5.7 
48.01 75 
2.4630 U 

3025.4209 
3.5042 
14.2593 U 
6.4815 U 

9.3495 
2213.3069 

0.2 u 
1000 u 
100 u 

895.6759 
7.9006 
14.2593 U 

1361.1112 U 
23.9815 U 

24 
3.9800 

1.0 u 

5.3148 U 
15.5556 U 
25.5437 

25.6819 



BH87-881-070 BH87-881-082 BH87-881-083 RFU Batch ID: BH87-881-069 
Customer ID: SP128716DH SP128719DH SP128721DH SP128724DH 

Units: MG/KG MG/KG MG/KG MG/KG 
Matrix: Soil Soi 1 Soi 1 Soi 1 

----.---------------------------------------------------------------------------------------------------------------------- 
Metals 

Silver (Ag), total. ............. 
Aluminum (All, total .............. 
Arsenic (As), total. ............. 
Barium (Ea), total.. ............ 
Calcium (Ca), total.. ............ 
Cadmium (Cd), total. ............. 
Cobalt (Co), total .............. 
Chromium (Cr), total .............. 
Cesium (Cs), total. ............. 
Copper (CUI, total. ............. 
Iron (Fe), total. ............. 
Mercury (Hg), total .............. 
Potassium (K 1, total .............. 
Lithium (Li), total .............. 
Magnesium (Mg), total .............. 
Manganese (Mn), total .............. 
Molybdenum(Mo), total. 
Sodium (Na), total 
Nickel (Ni), total .............. 
Lead (Pb), total.. ............ 
Antimony (Sb), total .............. 
Selenium (Se), total. ............. 
Strontium (Sr), total .............. 
Thallium (Tl), total .............. 
Vanadium (V 1, total .............. 
Zinc (Zn), total .............. 

Beryllium (Be), total .............. 

............. 
.............. 

5.0667 U 
17771 -0469 

2.0 
143.041 3 
2.5333 U 

17224.7480 
3.2367 
14.6667 U 
39.7844 

19.2560 
12600.4316 

1300 

2808.8660 
1 1 7.5795 

0.2 u 

100 u 

14.6667 U 
1400.0000 U 
24.6667 U 

20 
2.2181 

56.5921 
1.0 u 

5.4667 u 
30.4498 
50.4929 

5.1780 U 
16307.6553 

4.2 
171.3810 
2.5890 U 

7228.41 26 
2.9804 
14.9890 U 
35 * 5966 

19.9803 
17911.6367 

2100 

2803.0396 
223.2827 

0.2 u 

100 u 

14.9890 u 
1430.7693 U 
25.2088 U 

22 
5.6757 

53.8361 

45.6501 
66.4235 

1.0 u 

5.5968 u 

4.9681 U 
6664.4478 

7.7 
65 9600 
2.4841 U 

1974.4653 
3.3034 

7.2354 
14.3814 U 

9.4686 
9762.2705 

3000 

1329.0854 
128.331 0 

0.2 u 

100 u 

14.3814 u 
1372.7716 U 
24.1869 U 

19 
4.6092 

21.1015 

21 -6783 
32 -9833 

1.0 u 

5.3603 U 

4.4177 U 

4.0 
40.8253 
2.2088 U 

1015.1147 
2.3462 
12.7881 U 
5.8128 U 

2528.5815 

5.6257 
7305.9966 

0.2 u 
1000 u 
100 u 

613.4424 
180.6135 
12.7881 U 

1220.6790 U 
21.5072 U 

10 
1.9182 U 

1.0 u 
12.1115 
4.7665 U 
13.9506 U 
14.6807 



RFW Batch ID: BH87-881-084 BH87-881-085 BH87-881-090 BH87-881-091 
SP1287290H SP128731DH SP128734DH Customer ID: SP128726DH 

Matrix: So i l  Soi 1 Soi 1 Soil 
Units: MG/KG MG/KG MG/KC MG/KG . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Metals 

Silver (Ag), total .............. 
Aluninun (All, total. ............. 
Arsenic (As), total .............. 
Barium (Ea), total .............. 
Beryllium (Be), total. ............. 
Calcium (Ca), total .............. 
Cadmium (Cd), total. ............. 
Cobalt (Co), total .............. 
Chromium (Cr), total .............. 
Cesium (Cs), total .............. 
Copper (CUI, total .............. 
Iron (Fe), total .............. 
Mercury (Hgl, total .............. 
Potassium (K ), total. ............. 
Lithium (Li), total .............. 
Magnesium (Mg), total .............. 
Manganese (Mn), total .............. 
Molybdenm(Mo), total. 
Sodiun (Na),  total 

............. 
.............. 

Nickel (Ni), total .............. 
Lead (Pb), total .............. 
Antimony (Sb), total .............. 
Selenium (Se), total. ............. 
Strontium (Sr), total .............. 
Thallium (Tl), total .............. 
Vanadium (V 1, total. ............. 
Zinc (Zn), total .............. 

4.8796 U 
4177.1914 

2.4 
39.1924 
2.4398 U 

4336.2939 
2.4906 

14.1252 U 
6.4205 U 

15.0261 
2082.2693 

0.2 u 
1000 u 
100 u 

1268.9382 
14.0954 
14.1252 U 

1348.3147 U 
23.7560 U 

26 
3.5185 

1.0 u 
48.0698 
5.2648 U 

15.4093 U 
27.5781 

4.5778 U 
5779.7891 

3.5 
39.8582 
2.2889 U 

2513.5613 
2.5691 

9.5108 

13.6657 
4104.0918 

1400 

1598.5974 
24.01 26 
13.2517 U 

1264.931 0 
22.2869 U 

24 
4.5818 

48.8679 

15.3059 
42.5013 

13.2517 U 

0.2 u 

100 u 

1.0 u 

4.9393 u 

4.7377 u 
1 1 755.2881 

6.4 
97.8809 
2.3688 U 

7658.0566 
3.3635 

13.7143 U 
15.0141 

25.8832 
10875.1670 

1300 

3058.2273 
69.3101 
13.7143 U 

1309.0911 U 
23.0649 U 

0.2 u 

100 u 

21 
5.3369 

1.2 
92.8716 
5.1117 U 

22.2650 
91.2125 

4.8280 U 
1 1099.0293 

4.5 
74.3362 
2.4140 U 

9273.2734 
3.2716 

17.3157 
10.6393 

22 -921 8 
16855.8203 

1100 

2784.3052 
104.7534 

0.2 u 

100 u 

13.9756 U 
1334.0392 U 

32.3457 
22 

5.1947 

98.1042 

28.7326 
116.4405 

0.6 J 

5.2091 U 



Silver (Ag), total .............. 
Aluminum (All, total .............. 
Arsenic (As), total .............. 
Barium (Ea), total .............. 
Beryllium (Be), total. ............. 
Calcium (Ca), total.. ............ 
Cadmium (Cd), total .............. 
Cobalt (Co), total. ............. 
Chromium (Cr), total. ............. 
Cesium (Cs), total.. ............ 
Copper (Cu), total. ............. 
Iron (Fe), total. ............. 
Mercury (Hg), total. ............. 
Potassium (K ), total... ........... 
Lithium (Li), total... ........... 
Magnesium (Mg), total. ............. 
Manganese (Mn), total .............. 
Molybdenum(Mo), total .............. 
Sodium (Na), total 
Nickel (Nil, total .............. 
Lead (Pb), total .............. 
Antimony (Sb), total. ............. 
Strontium (Sr), total .............. 
Thallium (111, total .............. 
Zinc (Zn), total .............. 

0 
.............. 

Selenium (Se), total .............. 

Vanadium (V ), total .............. 

4.4914 U 
8453.5068 

4.1 
49.9795 
2.2457 U 

3293.5530 
2.6334 
14.6682 
10.3915 

15.1 162 
7829.1099 

1100 

2059.5579 
66.9566 
13.0016 U 

1241.0575 U 
23.8633 

18 
2.4741 

52.5568 

19.4693 
68.9244 

0.2 u 

100 u 

0.5 J 

4.8460 U 

4.5735 u 
1 1  2213.7354 

3.6 
41.6004 
2.2868 

3264.9297 
2.6319 
13.2391 U 
12.2536 

12.1564 
921 8.3408 

1400 

2442.7959 
128.6426 

0.2 u 

100 u 

13.2391 U 
1263.7362 U 
22.2658 U 

17 
6.2440 

48.2116 

21.6648 
65.6830 

0.5 J 

4.9346 U 

4.8761 U 
13770.3232 

5.3 
161 .2726 
2.4381 U 

6215.0596 
1 .6275 
14.1150 U 
12.4206 

19.0579 
14827.9043 

1400 

2975.5 195 
225.6887 

0.2 u 

100 u 

14.1150 U 
1347.3451 U 
23.7389 U 

20 
6.9483 

58.7420 

30.8899 
61.7086 

1.0 u 

5.2611 U 

5.1045 U 
10069.7588 

4.8 
88.0052 
2.5522 U 

5617.0957 
2.0188 
15.7176 
10.0735 

20.9387 
3340.6895 

0.2 u 
1000 u 
100 u 

2524.3508 
130.8207 
14.7761 U 

1410.4478 U 
24.8507 U 

22 
3.5795 

94.0384 

25.7814 
36.8736 

1.0 u 

5.5075 U 



Silver (Ag), total... ........... 
Aluminum (At), total.. ............ 
Arsenic (As), total .............. 
Barium (Ba), total .............. 
Beryllium (Be), total .............. 
Calcium (Ca), total.. ............ 
Cadmium (Cd), total .............. 
Cobalt (Co), total .............. 
Chromium (Cr), total .............. 
Cesium (Cs), total .............. 
Copper (Cu), total .............. 
I ron (Fe), total. ............. 
Mercury (Hg), total .............. 
Potassium (K 1, total .............. 
Magnesium (Mg), total .............. 
Lithium (Li), total. ............. 
Manganese (Mn), total .............. 
MolyWenum(Mo), total .............. 
Sodium (Na), total .............. 
Lead (Pb), total .............. 
Antimony (Sb), total .............. 
Selenium (Se),  total. ............. 
Strontium (Sr), total .............. 
Thallium (TL), total .............. 
Vanadium (V 1, total .............. 
Zinc (Zn), total .............. 

Nickel (Ni), total .............. 

5.0201 U 
9162.5557 

2.9 
71 -4716 
2.5101 U 

4818.6172 
2.4268 

9.6470 
14.5319 U 

28.0112 
5255.9102 

0.2 u 
1000 u 
100 u 

2348.3801 
59.6647 
14.5319 U 

1387.1338 U 
24.4400 U 

21 
3.6120 

97.2528 

25.3378 
63.1754 

1.0 u 

5.4164 U 

4.6481 U 
7966.8970 

10 
27.9978 
2.3240 U 

3777.7046 
2.5738 
13.4549 U 
6.1159 U 

16.1715 
14200.1455 

0.2 u 
1000 u 
100 u 

2367.0325 
79.1560 
13.4549 U 

1284.3347 U 
22.6288 U 

28 
5.4798 

58.2842 

21.2234 
1 25.9281 

1.0 u 

5.0150 U 

4.8013 U 
769.901 7 

5.3 
6.3175 U 
2.4006 U 

473.8121 U 
1.9915 
13.8985 U 
6.3175 U 

3.9800 U 

0.2 u 

100 u 

594.101 6 

1100 

259.3686 
3.8863 
13.8985 U 

1326.6738 U 
23.3747 U 

21 
6.5369 

1.0 u 
12.6350 U 
5.1803 U 
15.1620 U 
12.6350 U 

4.4798 U 
2823 6658 

7.3 
15.3381 
2.2399 U 

992.91 17 
2.7270 
12.9677 U 
5.8944 U 

7.0559 
321 0.371 1 

1300 

767.7449 

0.2 u 

100 u 

17.9586 , 

12.9677 U 
1237.8268 U 
21.8093 U 

26 
4.2649 

1.0 u 
24.6390 
4.8334 U 
14.1466 U 
24.7254 



EH87-881-094 BH87-881-102 EH87-881-105 
SP148702CT SP148704BR SP1587008D 

RFW Batch ID: BH87-881-066 
Customer ID: SP13876DUP 

Matrix: Soil Soil Soi 1 Soi 1 
Units: MG/KG MG/KG MG/KG MG/KG ---------------_------------------------------------------------------------------------------.---------------------------- 

Metals 

Silver (Ag), 
Aluminum (All, 
Arsenic (As), 
Barium (Ea), 
Beryllium (Be), 
Calcium (Ca), 
Cadmium (Cd), 
Cobalt (Co), 
Chromium ( 0 1 ,  
Cesium (Cs), 
Copper (Cu), 
Iron (Fe), 
Mercury (Hg), 
Potassium (K 1, 
Lithium (Li), 
Magnesium (Mg), 
Manganese (Mn), 
Molybdenum(Mo), 
Sodium (Na), 
Nickel (Nil, 
Lead (Pb), 
Antimony (Sb), 
Selenium (Se), 
Strontium (Sr), 
Thallium ( T O ,  
Vanadium (V 1, 
Zinc (zn), 

total .............. 
total.. ............ 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total. ............. 
total. ............. 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 

4.7293 
1886.7778 

8.3 
11.5060 
2.3646 

1 1 12.3563 
2.3818 
13.6900 
6.2227 

5.4085 
2795 -7263 

0.2 
1000 
100 

606.6347 
24.8044 
13.6900 

1306.7686 
23.0240 

27 
4.1735 

1 .o 
17.8846 
5.1026 
14.9345 
29.5126 

U 

U 

U 
U 

U 
U 
U 

U 
U 
U 

U 

U 
U 

4.8390 U 
10810.0566 

3.6 
53.9755 
2.4195 U 

5514.61 47 
2.7228 
14.0075 U 
10.2045 

19.5319 
6246.3066 

0.2 u 
960 J 
100 u 

2385.4993 
219.7527 
14.0075 U 

1337.0787 U 
23.5581 U 

23 
5.5540 

75.9975 

31.9753 
68.3428 

1.0 u 

5.2210 U 

4.7774 u 
8826.3164 

4.0 
36.21 71 
2.6399 

4868.7192 
2.3047 
13.8292 U 
16.9453 

20.7643 
8098.8262 

1100 

2072.2571 
109.8744 

0.2 u 

100 u 

13.8292 U 
1320.0629 U 
23.2582 u 

22 
5.5000 

64.2366 

24.7603 
34.9346 

1.0 u 

5.1545 U 

5.0208 
20545.6660 

10 
242.3069 
2.5104 

4789.0874 
1.9617 
14.5338 
21.4551 

22.9607 
29505.4297 

0.2 
1700 
100 

3264.7339 
152.4157 
14.5338 

1387.3202 
40.6855 

18 
2.6299 

1 .o 
61.8732 
5.4172 
34.2087 
54.9822 

U 

U 

U 

U 
U 

U 

U 



Silver (Ag), total .............. 
Aluminum (At), total... ........... 
Arsenic (As), total .............. 
Barium (Ea), total .............. 
Beryllium (Be), total .............. 
Calcium (Ca), total .............. 
Cadmium (Cd), total .............. 
Cobalt (Co), total .............. 
Chromium (Cr), total .............. 
Cesium (Cs), total. ............. 
Copper (Cu), total. ............. 
1 ron (Fe), total. ............. 
Mercury (Hg), total. ............. 
Potassium (K 1, total. ............. 
Lithium (Li), total.. ............ 
Magnesium (Mg), total.. ............ 
Manganese (Mn), total... ........... 
Sodium (Na), total. ............. 
Lead (Pb), total .............. 
Antimony (Sb), total. ............. 
Selenium (Se), total. ............. 
Strontium (Sr), total .............. 
Thallium (TI), total. ............. 
Vanadium (V ), total .............. 
Zinc (Zn), total .............. 

Molybdenum(Mo), total .............. 
Nickel (Ni), total .............. 

4.9086 U 
11604.0596 

6.4 
178.9242 

2.4543 U 
3133.5808 

2,7760 

502.6290 

28.6358 
23469.1582 

1100 

2077.4043 
501.7424 

14.2091 U 

0.2 u 

100 u 

14.2091 U 
1356.3218 U 
542.9685 

13 
3.0202 

42.9989 

23.5280 
45 -2158 

1.0 u 

5.2961 U 

4.1607 U 
12673- 7354 

8.3 
181 -5944 

2.2303 U 
6419.6753 

2.6556 
12.9125 U 

23.9826 

17.7844 
26992.61 72 

0.2 u 
1300 
100 

2454.2354 
5 12.2239 
12.9125 U 

1232.5581 U 
32.4829 

8.1 
3.2581 

1.0 u 
56.1214 
4.8128 U 

21.2951 
62.1157 

4.7769 U 

7.0 
120.7201 

2.3885 U 
2638.5327 

2.3540 

8.5370 

7.1643 
14665.5303 

1100 

1716.9120 
92.8070 
13.8279 U 

1319.9382 U 
33.3887 

9.5 
2.0742 U 

1.0 u 

5.1540 U 

I 01 58. 8730 

13.8279 U 

0.2 u 

100 u 

27.4365 

19.8869 
33.9256 

4.8023 U 
5477.7783 

7.0 
61.2474 
2.4012 U 

2653.6521 
2.3505 

7.4020 
13.9015 U 

10.7071 
21362.1152 

0.2 u 
1000 u 
100 u 

1409.1851 
105.6572 
13.9015 U 

1326.9640 U 
23.3798 U 

14 
3.0148 

32.9139 
5.1815 

21 .5089 
46.0462 

1.0 u 



RFW Batch IO: BH87-881-113 
Customer ID: SP158714CT 

Matrix: Soil 
Units: MG/KG . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Metals 

Silver (Ag), total .............. 
Arsenic (As), total...... ........ 
Barium (Ba). total... ........... 
Beryllium (Be), total .............. 
Calcium (Ca), total .............. 
Cadmium (Cd), total. ............. 
Cobalt (Co), total .............. 
Chromium (Cr), total. ............. 
Cesium (Cs), total .............. 
Copper (CUI, total .............. 
Iron (Fe), total. ............. 
Mercury (Hg), total. ............. 
Potassium (K ), total. ............. 
Lithium (Li), total. ............. 
Magnesium (Mg), total. ............. 
Manganese (Mn), total .............. 
MolyMenum(Mo), total. 
Sodium (Na), total 
Nickel (Nil, total .............. 
Lead (Pb), total. ............. 
Antimony (Sbl, total. ............. 
Selenium (Se), total .............. 
Strontium (Sr), total .............. 
Thallium (Tl), total. ............. 
Vanadium (V ), total. ............. 

Aluminum (All, total .............. 

............. 
.............. 

Zinc (Zn), total.. ............ 

4.7044 U 
11559.5723 

10 
144.4901 
2.3522 U 

4709.5898 
2.4669 
13.6180 U 
12 -31 63 

22.5689 
10313.5098 

1600 

2866.9333 
75.5285 
13.6180 U 

1259.9003 U 
22.9030 U 

0.2 u 

100 u 

24 
5.8248 

79.4804 
5.0758 
32.3801 
75.3688 

1.0 u 

4.7061 U 
11326.9854 

5.6 
260.8080 
2.3531 U 

4727.7036 
3.0263 
13.6230 U 
11.1749 

20.201 0 
8544.8037 

1400 

2801.1902 
61. 6185 
13.6230 U 

1300.3767 U 
22.9114 U 

0.2 u 

100 u 

23 
6.3400 

71.5806 
5.0777 
28.2967 
84.9410 

1.0 u 

5.0484 U 
12750.5771 

4.8 
64.6704 
l03.1250 
1969.6405 
64.6704 
14.6138 U 
20.6728 

17.3728 
t 6362.6660 

4400 

2345.2297 
176.7728 

0.2 u 

100 u 

14.6138 U 
1394.9536 U 
24.5778 U 

22 
16362.6660 

13.6890 
12750.5771 

33.3420 
103.1250 

1.0 u 

4.8581 
9725.8955 

14 
43 s 9583 
24.2904 

63857.2344 
43.9583 
14.0628 
16.5432 

4.6193 
8943.7676 

0.2 
1100 
100 

1989.63 12 
97.6456 
14.0628 

1342.361 8 
23.651 1 

8.2 
8943.7676 

1 .o 
43.1470 

9725.8955 
15.3413 
14.5469 

U 

U 

U 

U 

U 

U 
U 
U 

U 

U 



SOLAR POND BOREHOLE SAMPLES 
METALS 

INORGANICS DATA SUMMARY REPORT 

Silver (Ag), total .............. 
Aluminum (AL), total .............. 
Arsenic (As), total .............. 
Barium (Ea), total. ............. 
Beryllium (Be), total.. ............ 
Calcium (tal, total .............. 
Cadmium (Cd), total .............. 
Cobalt (to), total .............. 
Chromium (Cr), total. ............. 
Cesium (Cs), total .............. 
Copper (Cu), total .............. 
Iron (Fe), total .............. 
Mercury (Hg), total .............. 
Potassium (K 1, total .............. 
Lithium (Li), total .............. 
Magnesium (Mg), total .............. 
Manganese (Mn), total. ............. 
Molybdenun(Mo), total 
Sodium (Na), total. 
Nickel (Ni), total. ............. 
Lead (Pb), total. ............. 
Antimony (Sb), total.. ............ 
Selenium (Se), total .............. 
Strontium (Sr), total .............. 
Thallium (Tl), total. ............. 
Vanadium (v 1, total .............. 
Zinc (Zn), total.. ............ 

.............. 
............. 

4.5160 U 
9673.4521 

13 

24.1451 
85844.5313 

83.1467 
13.0726 U 
17.8019 

I O .  6346 
10297.3320 

1200 

21 99.8521 
169.81 98 

83.1467 

0.2 u 

100 u 

13.0726 U 
1247.8416 U 

21.9858 u 
21 

10297.3320 

72.3377 
9673.4521 

22.4850 
24.1451 

1.0 u 

4.6894 u 
6670.4463 

16 
345.0614 
50.6642 

10273.9453 
345.061 4 
15.5847 
16.9030 

22.3789 
10681.1309 

0.2 u 
920 J 
100 u 

1571.4116 
1257.9a21 

13.5745 U 
1295,7446 U 

22.8298 u 
20 

10681.1309 

36.2240 
6670.4463 

16.0195 
50.6642 

1.0 u 



8608-052-027 
8608-052-030 
8608-056-035 
8609-022-020 

8609-022-026 
8609-022-032 
8609-022-035 
8609-022-008 
8609-022-002 
8609-022-005 
8609-022-011 
8609-022-014 
8609-022-017 

8609-022-02-3 

C188608860 
C188608861 
C188608862 
C208609860 
C208609861 
C208609862 
e228609861 
e228609862 
C258608860 
C258608861 
C258608862 
C278609860 
C278609861 
C278609862 

35 

02 
05 
11 
14 
17 



Silver (Ag), total .............. 
Aluminum (All, total .............. 
Arsenic (As), total .............. 
Barium (Ea), total... ........... 
Beryllium (Be), total .............. 
Calcium (Ca), total .............. 
Cadmium (Cd), total. ............. 
Cobalt (Co), total .............. 
Chromium (Cr), total. ............. 
Cesium (Cs), total .............. 
Copper (CUI. total .............. 
Iron (Fe), total .............. 
Mercury (Hg), total .............. 
Potassium (K 1, total .............. 
Lithium (Li), total .............. 
Magnesium (Mg), total .............. a Manganese (Mn), total .............. - 
Molybdenun(Mo), total. ............. 
Sodium (Na), 
Nickel (Nil, 
Lead (Pb), 
Antimony (Sb) , 
Selenium (Se), 
Strontium (Sr), 
Thallium (TI), 
Vanadium (V 1, 
Zinc (Zn), 

total .............. 
total .............. 
total .............. 
total .............. 
total. ............. 
total. ............. 
total .............. 
total. ............. 
total. ............. 

1.2 u 
25000 

1.1 
210 
1.7 

8000 
0.6 U 
5.8 U 
24 
29 

2.1 
22000 
0.12 u 
3270 . 

6730 
330 

12 u 
58 U 

7.1 
12 

0.6 U 
0.05 U 

57 
0.12 u 

33 
70 

1.2 u 
1 1700 

0.8 
42 

1.2 
7160 
0.6 U 
6 U  

12 
30 

1.0 
7100 
0.12 u 
1280 

2650 
6.8 

12 u 
60 U 

4.8 U 
17 

0.6 U 
0.08 

53 
0.12 u 

15 
62 

1.1 u 
9440 
0.8 
33 

1.1 
19200 

0.6 U 
34 
16 
29 U 

3.0 
11500 , 
0.14 
2920 

4920 
120 
11 u 
57 u 
22 
19 

0.6 U 
0.04 U 

130 
0.11 u 

25 
93 

2.2 
10600 
0.80 

70 
1.1 

10400 
1.1 
11 

8.0 
22 
14 

12400 
0.98 
1720 

2000 
160 
33 

160 
42 

7.8 
1.1 

0.31 
39 

2.2 
16 
51 

U 

U 

U 
U 

U 

U 



- - - - - - -  
Metals 

Silver (Ag), total .............. 
Arsenic (As), total .............. 
Barium (Ba), total. ............. 
Beryllium (Be), total .............. 
Cadmium (Cd), total .............. 
Cobalt (Co), total .............. 
Chromium (Cr), total .............. 
Cesium (Cs), total. ............. 
Copper (Cu), total... ........... 
Iron (Fe), total... ........... 
Mercury (Hg), total... ........... 
Potassium (K 1, total .............. 
Lithiun (Li), total.. ............ 
Magnesium (Mg), total .............. 
Manganese (Mn), total. ............. 
Molybdenum(Mo), total .............. 
Sodium (Na), total .............. 
Nickel (Ni), total. ............. 
Lead (Pb), total .............. 
Antimony (Sb), total .............. 
Selenium (Se), total .............. 
Strontium (Sr), total .............. 
Thallium (TI), total... ........... 
Vanadium (V 1, total .............. 
Zinc (Zn), total .............. 

Aluminum (Al), total .............. 

Calcium (Ca), total. ............. 

2.4 
6500 
0.99 

29 
1.2 

1620 
1.2 
12 

5.9 
24 

4.7 
8520 
0.12 
1020 

890 
64 
35 

160 
9.4 
7.8 
1.2 

0.40 
22 

2.4 
14 
34 

U 

U 

U 
U 

U 
U 

U 

U 

2.4 u 
15000 
0.92 

57 

9160 
1.2 u 

1.2 u 
12 u 
11 
24 U 
15 

7590 
0.20 
1740 

2840 
29 
36 U 

340 
9.6 U 
22 

1.2 u 
0.46 

85 

20 
81 

2.4 U 

2.4 U 
11900 
0.57 

75 

6500 
1.2 u 

1.2 u 
12 u 

2.4 U 
24 U 
11 

13000 
0.12 u 
2000 

2860 
160 
36 U 

240 
41 

4.3 
1.2 u 

0.36 
48 

2.4 U 
12 u 
59 

2.5 U 
11900 
0.40 
140 
1.2 u 

5950 
1.2 u 
12 u 
13 
25 
10 

10600 
0.51 
2130 

2910 . 

37 u 

9.9 u 

1.2 u 

160 

1140 

17 

0.37 
67 

17 
65 

2.5 U 



Silver (Ag), total .............. 
Aluminum (At), total .............. 
Arsenic (As), total .............. 
Barium (Ba), total .............. 
Beryllium (Be), total... ........... 
Calcium (Ca), total... ........... 
Cadmium (Cd), total .............. 
Cobalt (Co), total .............. 
Chromium (Cr), total .............. 
Cesium (Cs), total .............. 
Copper (Cu), total.. ............ 
Iron (Fe), total .............. 
Mercury (Hg), total .............. 
Potassium (K 1, total. ............. 
Lithium (Li), total .............. 
Magnesium (Mg), total .............. 
Manganese (Mn), total .............. 
Molybdenum(Mo), 
Sodium (Na), 
Nickel (Ni), 
Lead (Pb), 
Antimony (Sb), 
Selenium (Se), 
Strontium (Sr), 
Thallium (TL), 
Vanadium (V ), 
Zinc (Zn), 

total... ........... 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total. ............. 
total .............. 
total... ........... 
total. ............. 

2-2 
15000 
. 0.58 

22 
1.1 

254000 
1 .I 
11 
18 
22 

4.5 
10200 
0.16 
2190 

a81 0 
130 
34 u 

340 
18 

5.6 
1.1 u 

0.34 
1030 

24 
32 

2.2 u 

2.4 U 
16200 

1 .o 
550 
1.2 u 

3690 
1.2 u 
12 u 
16 
24 U 
23 

14700 
0.12 u 
2170 

4920 
190 
36 U 

230 
19 
22 

1.2 u 
0.34 
170 
2.4 U 
40 
94 

2.4 U 
10300 
0.05 U 

29 
1.2 u 

3400 
1.2 u 
12 u 

7.5 
24 u 

6.4 
2750 
0.12 u 
75 0 

2400 
61 
35 u 

310 
9.4 u 
15 

1.2 u 
0.05 U 

50 
2.4 u 
12 
14 

\ 

8609-022-011 
C278609860 
Soi I 
MG/KG 

. - - - - - - - - - - _ _ - _ _ _ _ _  

2.2 u 
5200 
0.77 

27 

3660 
1.1 u 

1.1 u 
11 u 
21 
22 u 

4.3 
95 70 
0.11 u 
1550 

640 
120 
32 U 

420 
10 

0.2 u 
1.1 u 

17 U 
2.2 u 
15 
10 

0.26 



sample Information 

Silver (Ag), total.. ............ 2.5 U 
Aluninun (At), total...... ........ 14400 
Arsenic (As), total .............. 0.91 
Barium (Ba), total. ............. 
Beryllium (Be), total .............. 
Calcium (Ca), total. ............. 
Cadmium (Cd), total .............. 
Cobalt (co), total.. ............ 
Chromium (Cr), total .............. 
Cesium (Cs), total .............. 
Copper (cu), total. ............. 
Iron (Fe), 
Mercury (Hg), 
Potassium (K ), 
Lithiun (Li), 
Magnesiun (Mg), 
Manganese (Mn), 
Molybdenm(Mo), 
Sodium (Na), 
Nickel . (Ni), 
Lead (Pb), 

total. ............. 
total .............. 
total.. ............ 
total.. ............ 
total.... .......... 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 

Antimony (Sb), total .............. 
Selenium (Se), total .............. 
Strontium (Sr), total. ............. 
Thallium (Tl), total. ............. 
Vanadium (V 1, total. ............. 

110 
1.3 U 

5750 
1.3 U 
13 U 
11 
25 U 
17 

5110 
0.25 U 
1320 

3700 
180 
38 U 

400 
10 u 
25 

1.3 U 
0.40 
130 
2.5 U 
21 

2.4 U 
11500 
0.95 

38 

5280 
1.2 u 

1.2 u 
12 u 
11 
24 U 

9.8 
10600 

2.8 
1050 

3700 
43 
36 U 

340 
26 
14 

0.38 
56 

14 

1.2 u 

2.4 U 

Zinc (Zn), total .............. 84 71 



APPENDIX C-2 

GROUND-WATER ANALYTICAL DATA 
ALLUVIAL WELLS 

SOLAR POND CLOSURE CHARACTERIZATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY 1988 APPENDICES 



VOLATILE ORGANICS 

SOLAR POND CLOSURE CHARACTERIZATION REPORT. 
ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY 1988 APPENDICES 



0187-881-072 
0287-881-035 
0187-881-063 
0287-881-037 
0387-881-066 
0188-881-038 
0187-881-121 
0287-881-083 
0387-881-067 
0 18 8-8 8 1-02 3 
0187-881-060 
0287-881-040 
0387-881-069 
0487-881-052 
0188-881-025 
0187-881-061 
0287-881-042 
0387-881-070 
0487-881-053 
0187-881-033 
0287-881-070 
0387-881-103 
0487-881-076 
0187-881-022 
0387-881-105 
0188-881-029 
0187-88 1-028 
0287-881-067 
0387-881-108 
0188-881-039 
0188-881-040 
8609-049-046 
8609-030-006 
8609-030-016 
8609-025-006 
8609-025-016 
8609-065-006 
8609-065-016 
8609-051-006 
8609-049-006 
8609-049-015 

11-86-05-04-87 
11-86-06-08-87 
12-86-04-23-87 
12-86-06-10-87 
12 -8 6-08-03 -87 
13-86-03-14-88 
13-86-04-23-87 
13-86-06-11-87 
13-86-08-04-87 
15-86-03-14-88 
15-86-04-22-87 
15-86-06-10-87 
15-86-08-05-87 
15-86-12-08-87 
17-86-03-14-88 
17 -86-04-22-87 
17-86-06-10-87 
17-86-08-05-87 
17-86-12-08-87 
22-86-03-24-87 
22-86-06-24-87 
22-86-08-27-87 
22-86-12-18-87 
26-86-03-18-87 
26-86-08-27-87 
28-86-03-16-88 
28-86-03-19-87 
28-86-06-24-87 
28-86-09-08-87 
37-87-03-16-88 
56-87-03-16-88 
G118609860 
G128609860 
G128609862 
G158609860 
G158609862 
G178609860 
G178609862 
G228609860 
G268609860 
G288609860 

46 
06 
16 
06 
16 
06 
16 
06 
06 
15 



RFU Batch ID: 
Customer ID: 

Matrix: 
Units: 

Dilution Factor: 
- - - - - - _ _ _ _ _ _ r - _ _ _ _ _ _ - - - - - - - - - - - - - - - - - - -  

Surrogate Recovery 

0187-881-072 
11-86-05-04-87 
Water 
UG/L 
1 

0287-881-035 
11-86-06-08-87 
Water 
UG/L 
1 

0187-881-063 
12-86-04-23-87 
Water 
UG/L 
1 

0287-881-037 
12-86-06-10-87 
Water 
UG/L 
1 

Chloromethane ...................... 
Bromomethane ....................... 
Vinyl Chloride ..................... 
Chloroethane ....................... 
Methylene Chloride ................. 
Acetone. ........................... 
Carbon Disulfide ................... 
1,l-Dichloroethene ................. 
Ill-Dichloroethane ................. 
lrans-l,2-Dichloroethene.. ......... 
Chloroform ......................... 
lI2-Dichloroethane ................. 
2-Butanone ......................... 
l,l,l-Trichloroethane .............. 
Carbon Tetrachloride ............... 
Vinyl Acetate ...................... 
Brdichloromethane ............... 
1,2-Dichloropropane ................ 
Trans-l,3-Dichloropropene .......... 
T r i ch 1 oroet hene. ................... 
Dibromochloromethane ............... 
1,1,2-Trichloroethane .............. 
Benzene ............................ 
cis-l,3-Dichloropro pew.. . . . . . . . . . .  
2-Chloroethylvinylether.. .......... 
Bromoform .......................... 
4-Methyl-2-pentanone ............... 
2-Hexanone.. ....................... 
Tetrachloroethene .................. 
1,1.2,2-Tetrachloroethane.. ........ 
Toluene ............................ 
Chlorobenzene. ..................... 
Ethylbenzene ....................... 
Styrene ............................ 
Total Xylenes ...................... 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
4 u  

4 u  
4 u  
4 u  

4 u  
4 u  

NR 

NR 

NR 
NR 
NR 
NR 
4 u  

4 u  
NR 

NR 
NR 
NR 
NR 
NR 
NR 
4 u  
NR 
NR 
NR 
NR 
NR 
NR 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
4 u  

4 u  
4 u  
4 u  

4 u  
4 u  

NR 

NR 

NR 
NR 
NR 
NR 
4 u  

4 u  
NR 

NR 
NR 
NR 
NR 
NR 
NR 
4 u  
NR 
NR 
NR 
NR 
NR 
NR 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
4 u  

4 u  
4 u  
4 u  

4 u  
4 u  

NR 

NR 

NR 
NR 
NR 
NR 
4 u  

4 u  
NR 

NR 
NR 
NR 
NR 
NR 
NR 
4 u  
NR 
NR 
NR 
NR 
NR 
NR 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
4 u  

4 u  
4 u  
4 u  

4 u  
4 u  

NR 

NR 

NR 
NR 
NR 
NR 
4 u  

4 u  
NR 

NR 
NR 
NR 
NR 
NR 
NR 
4 u  
NR 
NR 
NR 
NR 
NR 
NR 

Modifiers: U=Analyzed, not detected. J=Present below detection limit. B=Present in blank. NS=Not spiked. %=Percent recovery. 



0188-881-038 0187-881-121 
13-86-03-14-88 
Water Water 
UG/L UG/L 
1.0 1 

13 - 86- 04- 23 - 87 
0287-881 -083 
13-86-06-11-87 
Water 
UG/L 
1 

. _ _ _ _ - - - - _ _ _ _ _ _  

Toluene-d8: % 106 % % % 
Bromofluorobenzene: x 116 % % x 

1,2-Dichloroethane-d: % 94 x % % 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Ana 1 ytes 

Chloromethane ...................... 
Bromomethane ....................... 
Vinyl Chloride. .................... 
Chloroethane ....................... 
Methylene Chloride ................. 
Acetone ............................ 
Carbon Disulfide ................... 
1,l-Dichloroethene ................. 
1,l-Dichloroethane ................. 
Trans-1,2-Dichloroethene ........... 
Chloroform ......................... 
1.2-Dichloroethane ................. 
2-Butanone. ........................ 
l,l,l-Trichloroethane .............. 
Carbon Tetrachloride ............... 
Vinyl Acetate...................... 
Bromodichloromethane ............... 
1.2-Dichloropropane ................ 
Trans-1,3-Dichloropropene .......... 
Trichloroethene .................... 
Dibromochloromethane ............... 
1,1,2-Trichloroethane .............. 
Benzene ............................ 
cis-l,3-Dichloropropene ............ 
2-Chloroethylvinylether ............ 
Bromoform .......................... 
4-Methyl-2-pentanone ............... 
2-Hexanone ......................... 
Tetrachtoroethene .................. 
1,1,2,2-Tetrachloroethane .......... 
Toluene ............................ 
Chlorobenzene ...................... 
Ethylbenzene ....................... 
Styrene ............................ 
Total Xylenes ...................... 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
5 u  

5 u  
5 u  
5 u  

5 u  
5 u  

NR 

NR 

NR 
NR 
NR 
NR 
5 u  

5 u  
NR 

NR 
NR 
NR 
NR 
NR 
NR 
5 u  
NR 
NR 
NR 
NR 
NR 
NR 

10 u 
10 u 
10 u 
10 u 
5 u  
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

10 u 
5 u  
5 u  
10 u 
5 u  
5 u  
5 u  

5 u  
5 u  
5 u  
5 u  

5 u  
10 u 
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

55 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
4 u  

4 u  
4 u  
4 u  

4 u  
4 u  

NR 

NR 

NR 
NR 
NR 
NR 
4 u  

4 u  
NR 

NR 
NR 
NR 
NR 
NR 
NR 
4 u  
NR 
NR 
NR 
NR 
NR 
NR 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
4 u  

4 u  
4 u  
4 u  

4 u  
4 u  

NR 

NR 

NR 
NR 
NR 
NR 
4 u  

4 u  
HR 

NR 
NR 
NR 
NR 
NR 
NR 
4 u  
NR 
NR 
NR 
NR 
NR 
NR 

Modifiers: U=Analyzed, not detected. J=Present below detection limit. B=Present in blank. NS=Not spiked. %=Percent recovery. 



RFW Batch ID: 
Customer ID: 

Matrix: 
Units: 

Dilution Factor: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Surrogate Recovery 

0387-881-067 
13-86-08-04-87 
Water 
UG/L 

0188-881-023 
15-86-03-14-88 
Water 
UG/L 
1 .o 

0187-881 -060 
15-86-04-22-87 
Water 
UG/L 
1 

0287-881-040 
15-86-06-10-87 
Water 
UG/L 
1 

Toluene-d8: % 106 X % % 
Bromofluorobenzene: % 118 X % % 

1,2-Dichloroethane-d4: X 96 X % x 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Ana I ytes 

Chloromethane ...................... 
Branomethane. ...................... 
Vinyl Chloride ..................... 
Chloroethane. ...................... 
Methylene Chloride. ................ 
Acetone ............................ 
Carbon Disulfide. .................. 
1,l-Dichloroethene ................. 
1,l-Dichloroethane ................. 
Trans-1.2-Dichloroethene ........... 
Chloroform.. ....................... 
1.2-Dichloroethane ................. 
.?-Butanone ......................... 
l,l,l-Trichloroethane .............. 
Carbon Tetrachloride. .............. 
Vinyl Acetate ...................... 
Brdichloromethane ............... 
1,2-Dichloropropane ................ 
Trans-l,3-Dichloropropene .......... 
Trichloroethene. ................... 
Dibromochloromethane ............... 
1,1,2-Trichloroethane .............. 
Benzene ............................ 
cis-l,3-Dichloropropene ............ 
2-Chloroethylvinylether ............ 
Bromoform .......................... 
4-Methyl-2-pentanone ............... 
2-Hexanone ......................... 
Tetrachloroethene .................. 
1,1,2,2-Tetrachloroethane .......... 
Toluene.. .......................... 
Chlorobenzene ...................... 
Ethylbenzene ....................... 
Styrene ............................ 
Total Xylenes ...................... 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
5 u  

5 u  

5 u  

5 u  
5 u  

NR 

125 

NR 

NR 
NR 
NR 
NR 
5 
NR 
6 
NR 
NR 
NR 
NR 
NR 
NR 
5 u  
NR 
NR 
NR 
NR 
NR 
NR 

10 u 
10 u 
10 u 
10 u 
5 u  
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
10 u 
5 u  
5 u  
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

5 u  
10 u 
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

NR 
NR 
NR 
NR 
NR 
NR 
NR 
4 u  

4 u  
4 u  
4 u  

4 u  
4 u  

NR 

NR 

NR 
NR 
NR 
NR 
4 u  

4 u  
NR 

NR 
NR 
NR 
NR 
NR 
NR 
4 u  
NR 
NR 
NR 
NR 
NR 
NR 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
4 u  

4 u  
4 u  
4 u  

4 u  
4 u  

NR 

NR 

NR 
NR 
NR 
NR 
4 u  

4 u  
NR 

NR 
NR 
NR 
NR 
NR 
NR 
4 u  
NR 
NR 
NR 
NR 
NR 
NR 

Modifiers: U=Analyzed, not detected. J=Present below detection limit. B=Present in blank. NS=Not spiked. %=Percent recovery. 



RFW Batch ID: 
Custwner ID: 

Matrix: 
Units: 

Dilution Factor: 
- - -  - -  

Surrogate Recovery 

Chloromethane ...................... 
Bromomethane ....................... 
Vinyl Chloride. .................... 
Chloroethane ....................... 
Methylene Chloride ................. 
Acetone.. .......................... 
Carbon Disulfide ................... 
1,l-Dichloroethene ................. 
1,l -Dichloroethane.. ............... 
Trans-1,2-Dichloroethe ne........... 
Chloroform ......................... 
1.2-Dichloroethane ................. 
2-Butanone. ........................ 
1,l.l-Trichloroethane .............. 
Carbon Tetrachloride ............... 
Vinyl Acetate ...................... 
Brorodichloromethane ............... 
1,2-D ich loropropane.. .............. 
Trans-l,3-Dichloropropene .......... 
Trichloroethene .................... 
Dibromochloromethane ............... 
1,1,2-Trichloroethane .............. 
Benzene ............................ 
cis-l,3-Dichloropropene ............ 
2-Chloroethylvinylether ............ 
Bromoform .......................... 
4-Methyl-2-pentanone ............... 
2-Hexanone ......................... 
Tetrachloroethe ne .................. 
1,1,2,2-Tetrachloroethane.. ........ 
Toluene ............................ 
Chlorobenzene ...................... 
Ethylbenzene ....................... 
Styrene ............................ 
Total Xylenes ...................... 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
5 u  

5 u  
5 u  
5 u  

5 u  
5 u  

NR 

NR 

NR 
NR 
NR 
NR 
5 u  

5 u  
NR 

NR 
NR 
NR 
NR 
NR 
NR 

NR 
NR 
NR 
NR 

5 u  

NR 
NR 

10 u 
10 u 
10 u 
10 u 
5 u  

10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
10 u 
5 u  
5 u  
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

NR 
5 u  
10 u 
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

106 % 
114 % 
102 % 

10 u 
10 u 
10 u 
10 u 
5 u  
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
10 u 
5 u  
5 u  
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

5 u  
10 u 
10 u 
3 J  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

% 
% 
x 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
4 u  

4 u  
4 u  
4 u  

4 u  
4 u  

NR 

NR 

NR 
NR 
NR 
NR 
4 u  

4 u  
NR 

NR 
NR 
NR 
NR 
NR 
NR 
4 u  
NR 
NR 
NR 
NR 
NR 
NR 

Modifiers: U=Analyzed, not detected. J=Present below detection 1 imit. B=Present in blank. NS=Not spiked. %=Percent recovery. 



RFW Batch ID: 0287-881-042 0387-881 -070 
Customer ID: 17-86-06-10-87 17-86-08-05-87 

Matrix: Uater Water 
Units: UG/L UG/L 

Dilution Factor: 1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Surrogate Recovery 

0487-881-053 0187-881-033 
17-86-12-08-87 22-86-03-24-87 
Water 
UG/L 
1.0 

Water 
UG/L 
1 

Toluene-d8: % % 106 % x 
Bromofluorobenzene: % % 84 % % 

1,2-Dichloroethane-d4: % % 92 % % 
- - - - - - - - - - - - - - - - - _ - - - - - - - - - - . - - * - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

Ana 1 ytes 

Chloromethane ...................... 
Bromomethane ....................... 
Vinyl Chloride ..................... 
Chloroethane ....................... 
Methylene Chloride ................. 
Acetone ............................ 
Carbon Disulfide. .................. 
1,l-Dichloroethene ................. 
1,l-Oichloroethane ................. 
Trans-1,2-Dichloroethene ........... 
Chloroform. ........................ 
1,2-Dichloroethane ................. 
2-Butanone ......................... 
l,l,l-Trichloroethane .............. 
Carbon Tetrachloride ............... 
Vinyl Acetate ...................... 
Bromodichloromethane ............... 
1,2-Dichloropropane ................ 
Trans-l,3-Dichloropropene .......... 
Trichloroethene .................... 
Dibromochloromethane ............... 
1,1,2-Trichloroethane .............. 
Benzene ............................ 
cis-1,3-Dichloropropene ............ 
2-Chloroethylvinylether ............ 
Branoform .......................... 
4-Methyl-2-pentanone ............... 
?-Hexanone. ........................ 
Tetrachloroethene. ................. 
1,1,2,2-Tetrachloroethane .......... 
Toluene ............................ 
Chlorobenzene. ..................... 
Ethylbenzene ....................... 
Styrene. ........................... 
Total Xylenes ...................... 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
4 u  

4 u  
4 u  
4 u  

4 u  
4 u  

NR 

NR 

NR 
NR 
NR 
NR 
4 u  

4 u  
NR 

NR 
NR 
NR 
NR 
NR 
NR 
4 u  
NR 
NR 
NR 
NR 
NR 
NR 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
5 u  

5 u  
5 u  
5 u  

5 u  
5 u  

NR 

NR 

NR 
NR 
NR 
NR 
5 u  

5 u  
NR 

NR 
NR 
NR 
NR 
NR 
NR 
5 u  
NR 
NR 
NR 
NR 
NR 
NR 

10 u 
10 u 
10 u 
10 u 
5 u  

10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
10 u 
5 u  
5 u  
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
NR 
5 u  
10 u 
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

NR 
NR 
NR 
NR 
NR 
NR 
NR 
4 u  
NR 
28 
100 

NR 
1400 

NR 
NR 
NR 
NR 

650 
NR 

4 u  

4 u  

4 u  
NR 
NR 
NR 
NR 
NR 
NR 

NR 
NR 
NR 
NR 
NR 
NR 

4 u  

Modifiers: U=Analyzed, not detected. J=Present below detection limit. E=Present in blank. NS=Not spiked. %=Percent recovery. 



RFU Batch ID: 
Customer ID: 

Matrix: 
Units: 

Dilution Factor: 

0287-881 -070 0387-881-103 
22-86-06-24-87 22-86-08-27-87 
Water Water 
UG/L UG/L 
1 

0487-881-076 
22-86-12-18-87 
Water 
UG/L 
1.0 

0187-881-022 
26-86-03-18-87 
Water 
UG/L 
1 

Surrogate Recovery 

Toluene-&: % % 90 % x 
Bromofluorobenzene: % % 68 % % 

1,2-Dichloroethane-d: % % 92 % x 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Ana lytes 

Chloromethane ...................... 
Bromomethane ....................... 
Vinyl Chloride. .................... 
Chloroethane.. ..................... 
Methylene Chloride ................. 
Acetone ............................ 
Carbon Disulfide ................... 
1,l-Dichloroethene ................. 
1,l-Oichloroethane ................. 
Trans-l,2-Dichloroethene ........... 
Chloroform ......................... 
1,2-Dichloroethane ................. 
2-Butanone ......................... 
l,l,l-Trichloroethane .............. 
Carbon Tetrachloride ............... 
Vinyl Acetate. ..................... 
Browlichloromethane. .............. 
Trans-1.3-Dichloropropene .......... 
Trichloroethene .................... 
Dibromochlorwnethane ............... 
1,1,2-Trichloroethane .............. 
Benzene. ........................... 
cis-l,3-Dichloropropene ............ 
2-Chloroethylvinylether ............ 
Brmform .......................... 
4-Methyl-2-pentanone ............... 
2-Hexanone ......................... 
Tetrachloroethene .................. 
1,1,2,2-Tetrachloroethane .......... 
Toluene ............................ 
Chlorobenzene.. ..................... 
Ethylbenzene ........................ 
Styrene ............................ 
Total Xylenes ...................... 

1,2-Dichloropropane ................ 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
4 u  

4 u  
NR 

36 
8000 
NR 

3000 
NR 
NR 
NR 
NR 

6000 
NR 

4 u  

4 u  
NR 
NR 
NR 
NR 
NR 
NR 
8 
NR 
NR 
NR 
NR 
NR 
NR 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
5 u  

5 u  

5 u  

5 u  

NR 

80 

NR 

491 
NR 
NR 
NR 
NR 
490 
NR 

5 u  
NR 
NR 
NR 
NR 
NR 
NR 
5 u  
NR 
NR 
NR 
NR 
NR 
NR 

10 u 
10 u 
10 u 
10 u 

4.00 J 

5 u  
5 u  
5 u  
5 u  

5 u  
10 u 
5 u  

10 u 
5 u  
5 u  
5 u  

5 u  
5 u  
5 u  
5 u  

NR 
5 u  
10 u 
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

10.00 

38.00 

161 .OO 

186.00 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
4 u  

4 u  
4 u  
4 u  

4 u  
4 u  

NR 

NR 

NR 
NR 
NR 
NR 
8 
NR 
4 u  
NR 
NR 
NR 
NR 
NR 
NR 
4 u  
NR 
NR 
NR 
NR 
NR 
NR 

Modifiers: U=Analyzed, not detected. J=Present below detection limit. B=Present in blank. NS=Not spiked. %=Percent recovery. 



- - - e -  - _ -  
Surrogate Recovery 

Chloromethane ...................... 
Branomethane ....................... 
Vinyl Chloride ..................... 
Chloroethane. ...................... 
Methylene Chloride ................. 
Acetone.. .......................... 
Carbon Disulfide. .................. 
1,l-Dichloroethene ................. 
1,l-Dichloroetha ne................. 
Trans-1,2-Dichloroethene ........... 
Chloroform... ...................... 
1,2-Dichloroethane ................. 
2-Euta none ......................... 
l,l,l-Trichloroethane .............. 
Carbon Tetrachloride.. ............. 
Vinyl Acetate. ..................... 
Bromodichloramethane. .............. 
1,2-Dichloropropane ................ 
Trans-1,3-Oichloropropene .......... 
Trichloroethene. ................... 
Dibrmchlormthane ............... 
1,1,2-Trichloroethane .............. 
Benzene ............................ 
cis-1,3-Dichloropropene ............ 
Bromoform .......................... 
4-Methyl-2-pentanone ............... 
2-Hexanone ......................... 
Tetrachloroethene. ................. 
1,1,2,2-Tetrachloroethane .......... 
Toluene ............................ 
Chlorobenzene.. .................... 
Ethylbenzene ....................... 
Styrene ............................ 
Total Xylenes ...................... 

2 . C h 1 or oe t h y 1 vi ny 1 et her ............ 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
5 u  

5 u  
5 u  
5 u  

5 u  
5 u  

NR 

NR 

NR 
NR 
NR 
NR 
5 u  

5 u  
NR 

NR 
NR 
NR 
NR 
NR 
NR 
5 u  
NR 
NR 
NR 
NR 
NR 
NR 

10 u 
10 u 
10 u 
10 u 
5 u  
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
10 u 
5 u  
5 u  
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

5 u  
10 u 
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

NR 
NR 
NR 
NR 
NR 
NR 
NR 
4 u  

4 u  
4 u  
4 u  

4 u  
4 u  

NR 

NR 

NR 
NR 
NR 
NR 
4 u  

4 u  
NR 

NR 
NR 
NR 
NR 
NR 
NR 
4 u  

NR 
NR 
NR 
NR 
NR 
NR 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
4 u  

4 u  
4 u  
4 u  

4 u  
4 u  

NR 

NR 

NR 
NR 
NR 
NR 
4 

NR 
4 u  
NR 
NR 
NR 
NR 
NR 
NR 
4 u  
NR 
NR 
NR 
NR 
NR 
NR 

Modifiers: U=Analyzed, not detected. J=Present below detection limit. B=Present in blank. NS=Not spiked. %=Percent recovery. 



- - - -  

RFW Batch ID: 
Customer ID: 

Matrix: 
Units: 

Dilution Factor: - _ - - - - - _ - _ - _ _ _ _ _ _ _ _  

0387-881-108 
28-86-09-08-87 
Water 
UG/L 

0188-881-039 
37-87-03-16-88 
Water 
UG/L 
1 .o 

- - - _ - - - - _ - - - - - - - - -  

0188-881-040 
56-87-03- 16-88 
Water 
UG/L 
1 .o 

8609-049-046 
GI 18609860 
Water 
UG/L 
1 _ _ - _ _ _ _ _ _ _ _ _ _ _  

Surrogate Recovery 

Toluene-d8: % 104 % 104 % 92 % 
Brmfluorobenzene: % 120 x 118 % 104 % 

1,2-Dichloroethane-d4: % 98 % 96 % 100 % 
- - - - - - - - - - - _ - _ _ - _ - _ _ - - - - - - - * - - - - - - - - - . - - - - - - - - - - - - - - - - - - . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

Ana 1 yt es 

Chloromethane ...................... 
Bromomethane ....................... 
Vinyl Chloride ..................... 
Chloroethane ....................... 
Methylene Chloride ................. 
Acetone ............................ 
Carbon Disulfide ................... 
1,l-Dichloroethene ................. 
1,l-Dichloroethane ................. 
Trans-1,2-Dichloroethene ........... 
Chloroform ......................... 
1,2-Dichloroethane ................. 
2-Butanone ......................... 
l,l,l-Trichloroethane .............. 
Carbon Tetrachloride ............... 
Vinyl Acetate ...................... 
Bromodichloromethane. .............. 
1,2-Dichloropropane ................ 
Trans-1,3-Oichloropropene .......... 
Trichloroethene .................... 
Dibromochloromethane. .............. 
1,1,2-Trichloroethane .............. 
Benzene. ........................... 
cis-l,3-Dichloropro pew............ 
2-Chloroethylvinylether ............ 
Bromoform .......................... 
4-Methyl-2-pentanone ............... 
2-Hexanone.. . . . . . . . . . . . . . . . . . . . . . . . 
Tetrachloroethene .................. 
1.1.2.2-Tetrachloroethane .......... 
Toluene. ........................... 
Chlorobenzene ...................... 
Ethylbenzene ....................... 
Styrene ............................ 
Total Xylenes ...................... 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
5 u  

5 u  
5 u  
5 u  

5 u  
5 u  

NR 

NR 

NR 
NR 
NR 
NR 
5 u  

5 u  
NR 

NR 
NR 
NR 
NR 
NR 
NR 
5 u  
NR 
NR 
NR 
NR 
NR 
NR 

10 u 
10 u 
10 u 
10 u 
5 u  
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
10 u 
5 u  
5 u  
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

5 u  
10 u 
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

10 u 
10 u 
10 u 
10 u 
5 u  
10 u 
5 u  
4 J  
6 
5 u  
6 
5 u  
10 u 
29 
5 u  
10 u 
5 u  
5 u  
5 u  

5 u  
5 u  
5 u  
5 u  

57 

5 u  
10 u 
10 u 
4 J  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

10 u 
10 u 
10 u 
10 u 
5 u  
1 BJ 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
10 u 
5 u  
5 u  
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
10 u 
5 u  

10 u 
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

Modifiers: U=Analyzed, not detected. J=Present below detection limit. B=Present in blank. NS=Not spiked. %=Percent recovery. 



_- - -  

RFU Batch ID: 8609-030-006 
Customer ID: C128609860 

Matrix: Water 
Units: UGfL 

Dilution Factor: 1 

8609-030-016 
GI28609862 
Water 
UG/L 
1 

8609-025-016 
G158609862 
Water 
UG/L 
1 

Surrogate Recovery 

Toluene-d8: 100 % 100 % 96 % 96 % 
Bromofluorobenzene: 8 4% 82 % 98 % 98 % 

1,2-Dichloroethane-d4: 82 % 90 % 88 % 88 % 
--------------------------------------------------------.-------------*---------------------------------------------------- 
Ana 1 ytes 

Chloromethane ...................... 
Broromethane. ...................... 
Vinyl Chloride ..................... 
Chloroethane ....................... 
Methylene Chloride. ................ 
Acetone............................ 
Carbon Disulfide.. ................. 
1,l-Dichloroethene ................. 
1,l-Dichloroethane ................. 
Trans-1.2-Dichloroethene ........... 
Chloroform.. ....................... 
1,2-DichLoroetha n e . . . . . . . . . . . . . . . . .  
2-Butanone ......................... 
1,l.l-Trichloroethane .............. 
Carbon Tetrachloride ............... 
Vinyl Acetate .... ... . ... .... ..... .. 
Brdichloromethane ............... 
1,2-Dichloropropane ................ 
Trans-l,3-Dichloropropene .......... 
Tr i ch 1 oroe t hene.. . . . . . . . . . . . . . . . . . . 
Dibromochloromethane ............... 
1,1,2-Trichloroethane .............. 
Benzene ............................ 
cis-l.3-Di chloropropene.. . . . . . . . . . . 
2-Chloroethylvinylether ............ 
Bromoform .......................... 
4-Methyl-2-pentanone ............... 
2-Hexanone ......................... 
Tetrachloroethene .................. 
1,1,2.2-Tetrachloroethane .......... 
Toluene. ........................... 
Chlorobenzene ...................... 
Ethylbenzene ....................... 
Styrene ............................ 
Total Xylenes ...................... 

10 u 
10 u 
10 u 
10 u 
6 
5 BJ 
2 J  
5 u  
5 u  
5 u  
5 u  
5 u  
10 u 
5 u  
5 u  
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
10 u 
5 u  

10 u 
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

10 u 
10 u 
10 u 
10 u 
170 
5 BJ 
1 J  
5 u  
5 u  
5 u  
5 u  
5 u  
10 u 
5 u  
5 u  
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

10 u 
5 u  
10 u 
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

10 u 
10 u 
10 u 
10 u 
3 J  
4 BJ 
3 J  
5 u  
5 u  
5 u  
5 u  
5 u  
10 u 
5 u  
5 u  

I O  u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
10 u 
5 u  
10 u 
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

10 u 
10 u 
10 u 
10 u 
2 J  
5 BJ 
2 J  
5 u  
5 u  
5 u  
5 u  
5 u  
10 u 
5 u  
5 u  
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
10 u 
5 u  
10 u 
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

Modifiers: U=AnaLyzed, not detected. J=Present below detection limit. B=Present in blank. NS=Not spiked. %=Percent recovery. 



-- 
Surrogate Recovery 

Chloromethane. ..................... 
Browmethane ....................... 
Vinyl Chloride ..................... 
Chloroethane. ...................... 
Methylene Chloride ..............,.. 
Acetone ............................ 
Carbon Disulfide ................... 
1,l-Dichloroethene ................. 
1,l-Dichloroethane ................. 
Trans-1,2-Dichloroethene ........... 
Chloroform ......................... 
1.2-Dichloroethane ................. 
2-Butanfme. ........................ 
l,l,l-Trichloroethane .............. 
Carbon Tetrachloride ............... 
Vinyl Acetate.. .................... 
Bromodichlorwnethane ............... 
1,2-Dichloropropane ................ 
Trans-1,3-Dichloropropene .......... 
Trichloroethene .................... 
Dibromochloromethane ............... 
1,1,2-Trichloroetha ne.............. 
Benzene ............................ 
cis-1,3-Dichloropropene ............ 
2-Chtoroethylvinylether ............ 
Bromoform .......................... 
4-Methyl-2-pentanone ............... 
2-Hexanone. ........................ 
Tetrachloroethene .................. 
1,1,2,2-Tetrachloroethane .......... 
Toluene ............................ 
Chlorobenzene. ..................... 
Ethylbenzene ....................... 
Styrene. ........................... 
Total Xylenes ...................... 

10 u 
10 u 
10 u 
10 u 
5 u  

10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 BJ 
5 u  
5 u  
10 u 
5 u  
5 u  
5 u  
2 J  
5 u  
5 u  
5 u  
5 u  
10 u 
5 u  
10 u 
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

10 u 
10 u 
10 u 
10 u 
5 u  
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
s u  
10 u 
5 u  
5 u  
10 u 
5 u  
5 u  
5 u  
3 J  
5 u  
5 u  
5 u  
5 u  

10 u 
5 u  
10 u 
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

98 % 
102 % 
90 % 

_ - - - - - -  _ -  

lo u 
10 u 
10 u 
10 u 
5 u  
4 BJ 
5 u  
5 u  
5 u  

36 
147 

5 u  
4 B J  
5 u  

10 u 
5 u  
5 u  
5 u  

5 u  
5 u  
5 u  
5 u  
10 u 
5 u  
10 u 
10 u 
2 J  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

350 

410 

10 u 
10 u 
10 u 
10 u 
5 u  
4 BJ 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
10 u 
5 u  
5 u  

10 u 
5 u  
5 u  
5 u  
6 
5 u  
5 u  
5 u  
5 u  
10 u 
5 u  
10 u 
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

Modifiers: U=Analyzed, not detected. J=Present below detection limit. B=Present i n  blank. NS=Not spiked. %=Percent recovery. 



RFU Batch ID: 8609-049-015 
Customer ID: G288609860 

Matrix: Water 
Units: UG/L 

Dilution Factor: 1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Surrogate Recovery 

Chloromethane ..,................... 
Bromomethane ....................... 
Vinyl Chloride ..................... 
Chloroethane ....................... 
Methylene Chloride. ................ 
Acetone............................ 
Carbon Disulfide ................... 
1.1-Dichloroethene ................. 
1'1-Dichloroethane ................. 
~~ns-l,2-Dichloroethene........... 
loroform ......................... 
2-Dichloroethane ................. 
.Butanone......................... 
,l,l-Trichloroethane.............. 
.arbon Tetrachloride ............... 
linyl Acetate..................... . 
Bromodichloromethane ............... 
1,2-Dichloropropane ................ 
Trans-l,3-Dichloropropene .......... 
Trichloroethene .................... 
Dibromochloromethane ............... 
1,1,2-Trichloroethane .............. 
Benzene. ........................... 
cis-l,3-Dichloropropene ............ 
2-Chloroethylvinylether ............ 
Bronwform .......,.................. 
4-Methyl-2-pentanone ............... 
2-Hexanone ......................... 
Tetrachloroethene .................. 
1,1,2,2-Tetrachloroethane .......... 
ToLuene ............................ 
Chlorobenzene ...................... 
Ethylbenzene ....................... 
Styrene ............................ 
Total Xylenes ...................... 

10 u 
10 u 
10 u 
10 u 
5 u  
5 BJ 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
10 u 
5 u  
5 u  
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
10 u 
5 u  
10 u 
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

Modifiers: U=Analyzed, not detected. J=Present below detection limit. B=Present in blank. NS=Not spiked. %=Percent recovery. 



SEMIVOLATILES 

SOLAR POND CLOSURE CHARACTERIZATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY 1988 APPENDICES 



List: Customer ID’S.: All 

8609-040-001 
8609-040-002 
8609-034-001 
8609-034-002 
8609-068-002 
8609-068-004 
8609-057-007 
8609-057-008 

G128609860 
G128609862 
G158609860 
G158609862 
GI78609860 
G178609862 
G228609860 
G228609862 



RFW Batch ID: 8609-040-001 
Customer ID: C128609860 

Matrix: Water 
Units: UG/L 

Dilution Factor: 1 --------_---__-_.__----------------------------------- 
Surrogate Recovery 

2-Fluorophenol: 
Phenol-d5: 

2,4,6-Br3-Phenol: 
Nitrobenzene-d5: 
2-Fluorobiphenyl: 
p-Terphenyl-d14: 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Ana 1 yt es 

Phenol ............................. 
bis(2-Chloroethyl)Ether ............ 
2-Chlorophenol ..................... 
1,3-Dichlorobenzene ................ 
1,4-Dichlorobenzene ................ 
Benzyl Alcohol. .................... 
1,2-Dichlorobenzene ................ 
2-Methylphenol ..................... 
bis(2-Ch1oroisopropyl)Ether ........ 
4-Methylphenol ..................... 
N-Nitroso-di-n-propylamine ......... 
Hexachloroethane ................... 
Nitrobenzene. ...................... 
Isophorone ......................... 
2-Nitrophenol ...................... 
2,4-Dimethylphenol ................. 
Benzoic Acid.. ..................... 
bis(2-Ch1oroethoxy)Methane ......... 
2,4-0ich\orophenoI ................. 
1.2,4-Trich l orobenzene.. ........... 
Naphthalene ........................ 
4-Chloroaniline. ................... 
Hexachlororbutadiene ............... 
4-Chloro-3-methylphenol ............ 
2-Methylnaphthalene ................ 
Hexachlorocyclopentadiene .......... 
2,4.6-Trichlorophenol .............. 
2-Ch loronaph thal ene.. .............. 
2-Nitroaniline ..................... 
Dimethyl Phthalate. ................ 

2,4,5-Trichlorophenol .............. 

Acenaphthylene ..................... 

4 %  
0 %  
77 % 
60 % 
96 % 
70 % 

lo u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 U 
10 u 
50 U 
10 u 
10 u 

23 % 
0 %  
79 % 
54 % 
60 % 
62 % 

. _ _ _ _ _ - - - _  

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 U 
10 u 
50 U 
10 u 
10 u 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 U 
10 u 
50 U 
10 u 
10 u 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
m u  
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 U 
10 u 
50 U 
10 u 
10 u 

Modifiers: U=Analyzed, not detected. J=Present belou detection limit. B=Present in blank. NS=Not spiked. %=Percent recovery. 



3-Nitroaniline. .................... 
Acenaphthene ....................... 
2,4-Dinitrophenol .................. 
4-Nitrophenol ...................... 
Dibenzofuran ....................... 
2.4.Dinitrotoluene ................. 
2,6-Dinitrotoluene ................. 
Diethylphthalate ................... 
4-Chlorophenyl-phenylether ......... 
Fluorene ........................... 
4-Nitroaniline ..................... 
4,6-Dinitro-2-methylphenol ......... 
N-Nitrosodiphenylamine ............. 
4-Bromophenyl-phenylether .......... 
Hexachlorobenzene. 
Pentachlorophenol. 
Phenanthrene. ..... 
Anthracene. ....... 
di-n-Butyl Phthala 
Fluoranthene ...... 
Pyrene ............. 

8609-040-001 
G128609860 
Uater 
UG/L 
1 

_ - _ - _ - _ _ _ _ _ _ _ - _  

50 U 
10 u 
50 U 
50 U 
10  u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 U 
50 U 

10 u 
5 J B  

................ 10 u 

................ 50 U 

................ 10 u 

................ 10 u 
e............... 2 J B  
................ 10 u 
................ 10 u 

Butyl Benzyl Phthalate ............. 
3,3’-Dichlorobenzidine ............. 
Benro(a)Anthracene. ................ 
bis(2-Ethylhexy1)Phthalate ......... 
Chrysene ........................... 
di-n-Octyl Phthalate ............... 
Benzo(b)Fluoranthene ............... 
Benzo(k)Fluoranthene ............... 
Benzo(a1Pyrene ..................... 
Indeno(l,2,3-cd)Pyrene ............. 
Dibenz(a,h)Anthracene .............. 
Benzo(g,h,i)Perylene ............... 

10 
20 
10 
16 
10 
10 
10 
10 
70 
10 
10 
10 

U 
U 
U 
B 
U 
U 
U 
U 
U 
U 
U 
U 

8609-040-002 
G128609862 
Water 
UG/L 
1 

50 U 
10 u 
50 U- 
50 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 U 
50 u 

10 u 
10 u 
50 U 
10 u 
10 u 

10 u 
10 u 
10 u 
20 u 
10 u 
17 B 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

4 JB 

2 J B  

8609-034-001 
G158609860 
Water 
UG/L 
1 

50 U 
10 u 
50 U 
50 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 U 
50 u 
100 B 
10 u 
10 u 
50 U 
10 u 
10 u 

10 u 
10 u 
10 u 
20 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10  u 
10 u 
10 u 
10 u 

4 JB 

8609-034-002 
GI58609862 
Water 
UG/L 
1 

_ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _  

50 U 
10 u 
50 U 
50 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 u 
50 U 

10 u 
10 u 
50 U 
10 u 
10 u 

10 u 
10 u 
10 u 
20 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

4 J B  

3 JB 

Modifiers: U=Analyzed, not detected. J=Present below detection limit. B=Present in blank. NS=Not spiked. %=Percent recovery. 



RFW Batch ID: 
CustMner ID: 

Matrix: 
Units: 

Dilution Factor: 
- - _ - - - - - _ - - _ - - _ - - - - _ o _ _  

8609-068-004 
G178609862 
Water 
UG/L 
1 

. - _ - _ _ - - _ - - _ - - - _ - _ _ -  
Surrogate Recovery 

Phenol. ............................ 
2-Chlorophenol ..................... 
1,3-Dichlorobenzene ................ 
1,4-Dichlorobenzene ................ 
Benzyl Alcohol ..................... 
1,2-Qichlorobenzene ................ 
2-Methylphenol ..................... 
bis(2-Chloroisopropyl )Ether.. ...... 
4-Methylphenol ..................... 
N-Nitroso-di-n-propylamine ......... 
Hexath \ or oet h ane ................... 
Nitrobenzene. ...................... 
Isophorone ......................... 
2-Nitrophenol ...................... 
2,4-Dimethylphenol ................. 
Benzoic Acid. ...................... 
bis(2-Ch1oroethoxy)Methane.. ....... 
2'44 i ch lorophenol ................. 
1,2,4-Trichlorobenzene ............. 
Naphthalene ........................ 
4-Chloroaniline .................... 
Hexachlororbutadiene ............... 
4-Chloro-3-methylphenol ............ 
2-Methylnaphthalene ................ 
Hexachtorocyclopentadiene .......... 
2.4,5-Trichlorophenol .............. 
2-Ch loronaph tha 1 ene ................ 
2-Nitroaniline ..................... 
Dimethyl Phthalate.. ............... 
Acenaphthylene ..................... 

bis(2-Ch1oroethyl)Ether ............ 

2,4,6-Trichlorophenol .............. 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 U 
10 u 
50 U 
10 u 
10 u 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 U 
10 u 
50 U 
10 u 
10 u 

Page: 3 

8609-057-007 
G228609860 
Water 
UG/L 
1 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 U 
10 u 
50 u 
10 u 
10 u 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 U 
10 u 
50 u 
10 U 
10 u 

Modifiers: U=Analyzed, not detected. J=Present below detection limit. B=Present in blank. NS=Not spiked. %=Percent recovery. 



RFW Batch ID: 8609-068-002 8609-068-004 8609-057-007 
GI78609862 G228609860 Customer ID: G178609860 

Matrix: Water Water Water 
Units: UG/L 

Dilution Factor: 1 
UG/L 
1 

UG/L 
1 

3-Mitroaniline. .................... 
Acenaphthene ....................... 
2,4-Dinitrophenol .................. 
&-Nitrophenol ...................... 
Dibenzofuran ....................... 
2,4-Dinitrotoluene ................. 
2,6-Dinitrotoluene ................. 
Diethylphthalate ................... 
4-Chlorophenyl-phenylether ......... 
Fluorene. .......................... 
4-Nitroaniline ..................... 
4,6-Dinitro-2-methylphenol ......... 
N-Nitrosdiphenylamine ............. 
4-Bromophenyl-phenylether .......... 
Hexachlorobenzene .................. 
Pentachlorophenol .................. 
Phenanthrene. ...................... 
Anthracene ......................... 
di-n-Butyl Phthalate ............... 
Fluoranthene ....................... 
Pyrene. ............................ 
Butyl Benzyl Phthalate ............. 
3,3'-Dichlorobenzidine ............. 
Benzo(a1Anthracene. ................ 
bis(2-EthylhexyOPhthalate ......... 
Chrysene ........................... 
di-n-Octyl Phthalate. .............. 
Benzo(b)Fluoranthene ............... 
Benzo( k)F luoranthene.. ............. 
Benzo(a1Pyrene ..................... 
Indeno(l,2,3-cd)Pyrene ............. 
Dibenz(a,h)Anthracene .............. 
Benzo(g,h,i)Perylene ............... 

50 U 
10 u 
50 U 
50 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 U 
50 U 
10 B 
10 u 
10 u 
50 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
20 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

50 U 
10 u 
50 U 
50 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 U 
50 U 
10 u 
10 u 
10 u 
50 U 
10 u 
10 u 
1 J  
10 u 
10 u 
10 u 
20 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

50 
10 
50 
50 
10 
10 
10 
10 
10 
10 
50 
50 
10 
10 
10 
50 
10 
10 
10 
10 
10 
10 
20 
10 
3 
10 
10 
10 
10 
10 
10 
10 
10 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
J 
U 
U 
U 
U 
U 
U 
U 
U 

8609-057-008 
G228609862 
Water 
UG/L 
1 

_ - _ _ _ _ _ _ _ _ _ _ _ -  

50 U 
10 u 
50 U 
50 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 U 
50 U 
10 u 
10 u 
10 u 
50 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
20 u 
10 u 
2 J  
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

Modifiers: U=Analyred, not detected. J=Present below detection Limit. B=Present in blank. NS=Not spiked. %=Percent recovery. 



PESTICIDES/PCBs 

SOLARPOND CLOSURECHARACTERIZATIONREPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY 1988 APPENDICES 



8609-040-001 
8609-040-002 
8609-034-001 
8609-034-002 
8609-068-002 
8609-068-004 
8609-057-007 
8609-057-008 

G128609860 
G128609862 
G158609860 
G158609862 
G178609860 
G178609862 
G228609860 
G228609862 



RFW Batch ID: 
Customer ID: 

Matrix : 
Units: 

Dilution Factor: 

8609-040-001 
G128609860 
Water 
UG/L 
1 

8609-040-002 
G128609862 
Water 
UG/L 
1 

8609-034-001 
G158609860 
Water 
UG/L 
1 

8609-034-002 
G158609862 
Water 
UG/L 
1 

Surrogate Recovery 

Alpha-BHC .......................... 
Beta-BHC. .......................... 
Delta-BHC .......................... 
Gam-BHC (Lindane)... ............. 
Heptachlor ......................... 
Aldrin ............................. 
Heptachlor Epoxide ................. 
Endosulfan . . . . . . . . . . . . . . . . . . . . . . . .  
Dieldrin. .......................... 
4,4’-DDE ........................... 
Endrin. ............................ 
Endosulfan I 1  ...................... 
4,4’-DDD ........................... 
Endosulfan Sulfate ................. 
4,4’-DDT ........................... 
Methoxychlor ....................... 
Endrin Ketone ...................... 
Chlordane .......................... 
Toxaphene .......................... 
Aroclor-1016 ....................... 
Aroclor-1221 ....................... 
Arocl or- 1232.. ..................... 
Aroclor-1242 ....................... 
Aroclor-1248 ....................... 
Aroclor-1254 ....................... 
Arocl or- 1260. ...................... 

0.05 u 
0.05 U 
0.05 U 
0.05 U 
0.05 U 
0.05 U 
0.05 U 
0.05 U 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.5 u 
0.1 u 
0.5 U 
1 u  

0.5 U 
0.5 U 
0.5 U 
0.5 U 
0.5 U 
1 u  
1 u  

0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.5 
0.1 
0.5 

1 
0.5 
0.5 
0.5 
0.5 
0.5 

1 
1 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

0.05 U 
0.05 U 
0.05 u 
0.05 U 
0.05 U 
0.05 U 
0.05 U 
0.05 U 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.5 U 
0.1 u 
0.5 U 
1 u  

0.5 u 
0.5 U 
0.5 U 
0.5 U 
0.5 U 
1 u  
1 u  

0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.5 
0.1 
0.5 

1 
0.5 
0.5 
0.5 
0.5 
0.5 

1 
1 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 



RFU Batch ID: 
Customer ID: 

Matrix: 
Units: 

Dilution Factor: 
- - - - - - - - - - - _ _ - - - - _ _  

8609-068-002 
C178609860 
Uater 
UG/L 
1 

8609-068-004 
C178609862 
Water 
UG/L 
1 

8609-057-007 
G228609860 
Uater 
UG/L 
1 

8609-057-008 
G228609862 
Water 
UC/L 
1 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - -  

Surrogate Recovery 

Alpha-BHC .......................... 
Beta-BHC........................ ... 
Delta-BHC .......................... 
Gam-BHC (Lindane) ................ 
Heptachlor ......................... 
Aldrin ............................. 
Heptachlor Epoxide ................. 
Endosulfan I....................... 
Dieldrin.. ......................... 
4,4’-DDE ........................... 
Endrin ............................. 
Endosulfan 1 1  ...................... 
4,4’-DDD ........................... 
Endosulfan Sulfate ................. 
4,4’-DDT ........................... 
Methoxychlor ....................... 
Endrin Ketone ...................... 
Chlordane .......................... 
Toxaphene .......................... 
Aroclor-1016 ....................... 
Aroclor-1221 ....................... 
Aroclor-1232 ....................... 
Aroclor-1242.. ..................... 
Aroclor-1248 ....................... 
Aroclor-1254 ....................... 
Aroclor-1260 ....................... 

0.05 U 
0.05 U 
0.05 U 
0.05 U 
0.05 U 
0.05 U 
0.05 U 
0.05 U 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.5 U 
0.1 u 
0.5 U 
1 u  

0.5 U 
0.5 U 
0.5 U 
0.5 U 
0.5 U 
1 u  
1 u  

0.05 U 
0.05 U 
0.05 U 
0.05 U 
0.05 U 
0.05 U 
0.05 U 
0.05 U 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.5 U 
0.1 u 
0.5 U 
1 u  

0.5 U 
0.5 U 
0.5 U 
0.5 U 
0.5 U 
1 u  
1 u  

0.05 U 
0.05 U 
0.05 U 
0.05 U 
0.05 U 
0.05 U 
0.05 U 
0.05 U 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.5 U 
0.1 u 
0.5 U 
1 u  

0.5 U 
0.5 U 
0.5 U 
0.5 U 
0.5 U 
1 u  
1 u  

0.05 U 
0.05 U 
0.05 U 
0.05 U 
0.05 U 
0.05 u 
0.05 U 
0.05 U 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.5 U 
0.1 u 
0.5 U 
1 u  

0.5 U 
0.5 U 
0.5 U 
0.5 U 
0.5 U 
1 u  
1 u  



RADIONUCLIDES 

SOLAR POND CLOSURE CHARACTERIZATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY 1988 APPENDICES 



RFW Batch ID .................... 
0187-881-076 
0287-881-035 
0387-881-042 
0187-881-065 
0287-881-037 
0387-881-048 
0188-881-023 
0187-88 1-062 
0287-881-040 
0387-881-050 
0487-881-046 
0387-881-051 
0188-881-025 
0187-881-064 
0287-881-042 
0387-881-052 
0487-881-047 
0188-881-026 
0187-881-034 
0287-881-070 
0387-881-088 
0487-881-064 
0187-881-022 
0387-881-090 
0188-881-029 
0187-881-028 
0287-881-067 
1000-000-248 
1000-000-250 
1000-000-254 
1000-000-256 
1000-000-258 
1000-000-260 
1000-000-267 
1000-000-269 

11-86-05-04-87 
11-86-06-08-87 
11-86-08-03-87 
12-86-04-23-87 
12-86-06-10-87 
12-86-08-04-87 
15-86-03-15-88 
15-86-04-22-87 
15-86-06-10-87 
15-86-08-06-87 
15-86-12-09-87 
15-86DUP-08-06-87 
17-86-03-15-88 
17-86-04-22-87 
17-86-06-10-87 
17-86-08-06-87 
17-86-12-09-87 
22-86-03-17-88 
22-86-03-24-87 
22-86-06-24-87 
22-86-08-28-87 
22-86-12-18-87 
26-86-03-18-87 
26-86-08-28-87 
28-86-03-17-88 
28-86-03-19-87 
28-86-06-24-87 
G128609860 
G128609862 
G158609860 
G158609862 
G178609860 
G178609862 
G228609860 
G228609862 

22 694-4 -2 
22694-4-4 
22671-4-2 
22671-4-4 
22800-5-2 
2 2 8 0 0 -5-4 
22 7 63 -5-2 
2 2763-5-4 



Gross Alpha ........................ 
Gross Beta................. ........ 
Uraniun 233, 234 ................... 
Uraniun 235 ........................ 
Uraniun 238 ........................ 
Strontiun 89, 90 ................... 
Plutoniun 239, 240... .............. 
Americiun 241.. .................... 
Cesiun 137 ......................... 
Tritiun. ........................... 

11 +/- 16 
16 +/- 6 

5.8 +/- 2.0 
0.0 +/- .50 
5.2 +/- 1.8 

<0.6 +/- 
NR 

0.0 +/-  2.7 
NR 

460 +/- 

16 +/- 3 
46 +/- 17 

6.0 +/-  1.7 
0.19 +/- 0.52 
6.8 +/- 1.8 

<1.0 +/- 

0.0 +/-  0.7 
0.6 +/- 6.4 
NR 

160 +/-  

pci/l 
pci/l 
pci/l 
pci/l 
pci/l 
pci/l 
pci/l 
pci/l 

pci/l 

55 +/-  37 pci/l 
50 +/-  45 pci/l 

-0.2 +/- 1.5 pci/l 
0.0 +/-  0.5 pci/l 

-0.3 +/-  1.2 pci/l 
<1.0 +/-  pci/l 
-0.3 +/- 1.6 pci/l 
-.04 +/- .81 pci/l 

<490 +/-  pci/l 

RFU Batch ID: 0187-881-065 0287-881 -037 0387-881-048 
Customer ID: 12-86-04-23-87 12-86-06-10-87 12-86-08-04-87 

Matrix: Uater Water Water 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Radio Chemistry 

Gross Alpha ........................ 
Gross Beta ......................... 
Uraniun 233, 234 ................... 
Uraniun 235 ........................ 
Uraniun 238. ....................... 
Strontiun 89, 90. .................. 
Plutoniun 239, 240 ................. 
Americiun 241 ...................... 
Cesiun 137 ......................... 
Tritiun.... ........................ 

75 +/- 19 
18 +/- 30 
25 +/-  5 

3.4 +/- 1.8 
20 +/- 5 

0.0 +/- .78 
0.0 +/- 1.8 

4.98 +/- 

NR 
130 +/- 

91 +/-  20 
31 +/-  14 
11 +/- 3 

13 +/-  3 
0.5 +/ -  0.69 

2.2 +/ -  
0.5 +/-  1.1 
0.4 +/-  1.5 

120 +/- 
NR 

pci/l 
pci/l 
pci/l 
pci/l 
pci/l 
pci/l 
pci/l 
pci/l 

pci/l 

125 +/- 62 pci/l 
87 +/-  51 pci/t 

17.4 +/-  3.6 pci/l 
2.6 +/ -  1.2 pci/l 

15.1 +/-  3.3 pci/l 
2.8 +/-  pci/l 
0.2 +/- 1.5 pci/l 

-0.4 +/- 5.0 pci/l 

~ 5 4 0  +/-  pci/l 



Gross Alpha ........................ 
Gross Beta. ........................ 
Uraniun 233, 234 ................... 
Uraniun 235. ....................... 
Uraniun 238.... .................... 
Strontiun 89, 90... ................ 
Plutoniun 239, 240 ................. 
Americiun 241 ...................... 
Cesiun 137.. ....................... 
Tritium.. .......................... 

26 +/- 6 
4 +/- 1 1  

0.69 +/-  0.14 
14 +/- 1 

18 +/- 1 

0.00 +/- 0.78 
0.00 +/- 0.50 

240 +/- 100 

wi/l  
wi/l 
pci/l 
pci /I 
pci/l 

pci/l 
wi/l 

wi/l 

147 +/-  8 pc/l 
198 +/- 5 pc/l 
24 +/- 4 pc/L 

2.1 +/- 1.0 pc/l 
19 +/- 3 pc/l 

1.98 +/- pc/ 1 
0.0 +/- .55 pc/l 
0.0 +/-  2.1 pc/l 

<110 +/-  PC/ 1 
NR 

19 +/- 19 pci/l 
7 +/-  5 pci/l 

1.7 +/-  0.9 pci/l 
0.0 +/- 0.32 pci/l 

0.43 +/-  0.54 pci/l 
<1.0 +/ -  pci/l 
0 . 0  +/-  0.69 pci/l 
0.0 +/- 1.3 pci/l 

<110 +/-  pci/l 
NR 

Gross Alpha ........................ 
Gross Beta ......................... 
Uraniun 233, 234 ................... 
Uraniun 235 ........................ 
Uraniun 238. ....................... 
Strontiun 89, 90 ................... 
Plutoniun 239, 240 ................. 
Americiun 241 ...................... 
Cesiun 137. ........................ 
Triti un ............................ 

51 +/- 54 
73 +/- 51 

16.1 +/- 2.4 
0.9 +/- 0.5 

11.0 +/-  1.9 
1.4 +/- 

-.32 +/- .46 
.05 +/- .74 

<492 +/- 

wi/l 
pci/l 
wi/l 
pci/l 
wi/l 
pci/l 
pci/l 
wi/l 

pci/l 

32 +/-  8 
29 +/-  12 
17 +/-  2 

.99 +/-  .28 
13 +/-  2 

0.00 +/- .24 
0.00 +/-  .18 

1.8 +/-  

<210 +/-  

pci/l 
pci/l 
pci/l 
pci/l 
pci/l 
pci/l 
pci/l 
pci/l 

pci/l 

68 +/- 38 pci/L 
82 +I- 52 pci/l 

17.0 +/-  2.8 pci/l 
0.7 +/-  0.6  pci/l 

14.1 +/-  2.4 pci/l 
2.5 +/-  pci/l 

-.07 +/- .85 pci/l 
NR 

<492 +/ -  pci/l 



Gross Alpha ........................ 
Gross Beta ......................... 
Uranium 233, 234. .................. 
Uraniun 235 ........................ 
Uraniun 238 ........................ 
Strontiun 89, 90 ................... 
Plutoniun 239, 240 ................. 
Americiun 241 ...................... 
Cesiun 137 ......................... 
Triti un............................ 

28 +/- 12 
25 +/- 13 
28 +/- 2 

1.2 +/- 0.2 
15 +/- 1 

0.00 +/- 0.40 
0.00 +/- 0.42 

700 +/-  100 

vi/[ 
pci/l 
vi/l 
vi/l 
pci/l 

vi/l 
vi/[ 

vi/[ 

112 +/-  19 pc/l 
136 +/-  44 pc/t 
26 +/- 5 pc/L 

1.3 +/- 1.0 pc/l 
25 +/-  4 pc/l 

1.55 +/-  pc/ 1 
0.0 +/- .97 pc/l 
0.0 +/- 1.5 pc/l 
NR 

380 +/- pc/ 1 

RFW Batch ID: 0387-881-052 
Customer ID: 17-86-08-06-87 

0487-881 -047 
17-86-12-09-87 

Gross Alpha ........................ 
Gross Beta ......................... 
Uraniun 233, 234 ................... 
Uranium 235 ........................ 
Uranium 238 ........................ 
Strontiun 89, 90 ................... 
Plutoniun 239, 240. ................ 
Americium 241. ..................... 
Cesiun 137 ......................... 
Tritiun. ........................... 

663 +/- 606 
347 +/-  a7 

24.8 +/-  4.4 
0.9 +/-  0.7 

20.9 +/-  4.0 
2.6 +/- 
-.03 +/- .17 
- . 0 4  +/- .67 

<540 +/- 

52 +/- 12 
41 +/- 13 
23 +/- 3 

1.3 +/-  0.4 
21 +/- 3 

0.00 +/-  .37 
0.00 +/-  .41 

730 +/-  100 

1.4 +/-  

pci/l 
pci/l 
pci/l 
pci/l 
pci/l 
pci/l 
pci/l 
pci/l 

pci/l 

552 +/- 142 pci/l 
196 +/- 21 pci/l 
3.7 +/- 1.2 pci/L 
0.0 +/- 0.3 pci/l 
2.7 +/- 0.8 pci/l 
3.3 +/- pci/l 
0.6 +/-  1.5 pci/l 
0.0 +/-  1.2 pci/l 

<I10 +/- pci/l 
NR 

0188-881-026 
22-86- 03 - 17-88 
Water 

8 +/- 6 pci/l 
8 +/-  11 pci/l 

6.3 +/-  0.6 pci/l 
0.21 +/-  .010 pci/t 
3.0 +/-  0.4 pci/l 

0.00 +/-  0.24 pci/l 
0.00 +/- 0.11 pci/l 

340 +/-  100 pci/l 



Gross Alpha ........................ 
Gross Beta ......................... 
Uraniun 233, 234 ................... 
Uraniun 235 ........................ 
Uraniun 238 ........................ 
Strontiun 89, 90 ................... 
Plutoniun 239, 240 ................. 
Americiun 241.. .................... 
Cesium 137 ......................... 
Triti un ............................ 

42 +/- 31 
14 +/- 0 

9.2 +/- 2.4 
0.0 +/- .77 
4.3 +/- 1.9 

4.6 +/- 2.3 
0.0 +/- 1.8 

1.85 +/- 

NR 
230 +/- 

pci/l 
pci/l 
pci/l 
pci/l 
wi/L 
pci/l 
pci/l 
pci/l 

pci/l 

109 +/- 19 
109 +/- 14 
9.1 +/- 1.8 

0.04 +/- 0.44 
6.0 +/-  1.4 

<1.0 +/- 
0.6 +/- 1.0 
0.0 +/- 1.5 
NR 

<I10 +/- 

pci/l 
pci/l 
pci/l 
pci/l 
pci/l 
pci/l 
pci/l 
pci/l 

pci/l 

40 +/- 24 pci/l 
38 +/-  40 pci/l 

5.8 +/- 1.9 pci/l 
0.6 +/- 0.5 pci/l 
7.5 +/- 2.0 pci/l 
5.7 +/- pci/l 

-.32 +/- .85 pci/l 
-.04 +/- .I8 pci/l 

723 +/-  318 pci/t 

Sample Information 

Gross Alpha ........................ 
Gross Beta. ........................ 
Uraniun 233, 234 ................... 
Uraniun 235 ........................ 
Uraniun 238 ........................ 
Strontiun 89, 90 ................... 
Plutoniun 239, 240.. ............... 
Americiun 241. ..................... 
Cesiun 137 ......................... 
Tritiun ............................ 

13 +/- 8 pci/l 
22 +/-  1 1  pci/l 

5.6 +/- 0.5 pci/l 
.I2 +/- -06 pci/l 
2.2 +/-  0.3 pci/l 

< l . O  +/- pci/l 
0.00 +/- .I6 pci/L 

.16 +/- .I8 pci/l 

260 +/-  80 pci/l 

60 +/- 23 
14 +/-  10 
32 +/-  6 

4.5 +/-  1.7 
3.0 +/ -  5.1 

<0.6 +/-  
0.18 +/- 0.95 
NR 
NR 

1300 +/-  

pci/l 
pci/t 
pci/l 
pci/L 
pci/[ 
pci/l 
pci/l 

pci/l 

72 +/-  34 pci/l 
47 +/-  44 pci/\ 

34.2 +/-  4.8 pci/l 
1.3 +/-  0.7 pci/l 

31.2 +/-  1.0 pci/l 
c l . 0  +/-  pci/L 

-07 +/- .58 pci/l 
-.04 +/-  .60 pci/l 

1352 +/-  343 pci/l 



RFU Batch ID: 
Customer ID: 

Matrix: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Radio Chemistry 

Gross Alpha ........................ 
Gross Beta. ........................ 
Uraniun 233, 234 ................... 
Uraniun 235 ........................ 
Uraniun 238.. ...................... 
Strontiun 89, 90 ................... 
Plutoniun 239, 240 ................. 
Americiun 241 ...................... 
Cesiun 137 ......................... 
Triti un ............................ 

860 +/- 150 
890 +/- 60 
320 +/- 20 

12 +/- 1 
220 +/- 20 

0.00 +/- 0.15 
0.00 +/- 0.49 

9000 +/- 300 

797 +/- 69 
368 +/-  72 
211 +/-  25 
7.7 +/- 2.6 
142 +/- 20 
6.0 +/- 
0.0 +/- 1.4 
0.0 +/-  5.4 
NR 

6300 +/-  

pci/l 
pci/l 
pci/l 
pci/l 
pci/l 
pci/l 
pci/l 
pci/l 

pci/l 

2000 +/-  700 
745 +/- 142 

1000 +/- 300 
47 +/- 15 

750 +/- 200 
2.9 +/- 0.6 

0.15 +/-  0.72 
0.0 +/-  1.2 
NR 

12000 +/- 

pci/l 
pci/L 
pci/l 
pci/l 
pci/l 
pci/l 
pci/l 
pci/l 

pci/l 

RFU Batch ID: 1000-000-248 1000-000-250 1000-000-254 
Customer ID: G128609860 G128609862 G158609860 

Matrix: Water Water Water __-_---__-______--______________________--------------------------------.---------------------------------------------------- 
Radio Chemistry 

Gross Alpha 82 +/- 28 pci/l 53 +/-  30 pci/l 200 +/-  80 pci/ 
220 +/-  50 pci/ Gross Beta ......................... 86 +/- 12 pci/l 120 +/-  20 pci/L 

Uranium 235 ........................ NR NR NR 

........................ 
Uraniun 233, 234 ................... 8.8 +/-  0.8 pci/l 11 +/-  1 pci/l 24 +/-  2 pci/ 

Uraniun 238 7.0 +/- 0.7 pci/l 8.7 +/- 0.9 pci/L 24 +/-  2 pci/l 
Strontiun 89, 90 ................... NR NR NR 
Plutonium 239, 240 ................. -0.05 +/- 0.06 pci/l -0.03 +/-  0.08 pci/l -0.03 +/-  0.04 pci/l 

-0.02 +/-  0.05 pci/l 0.08 +/- 0.21 pci/l Americiun 241 ...................... 0.00 +/- 0.03 pci/l 
Cesiun 137 ......................... NR NR NR 
Tritiun.. 0.24 +/-  0.22 pci/ml 0.31 +/- 0.22 pci/ml 0.28 +/- 0.22 pci/ml 

........................ 

.......................... 



RFW Batch ID: 1000-000-256 1000-000-258 1000-000-260 
Customer ID: GI58609862 GI78609860 G178609862 

Matrix: Uater Uater Water ---------------.-__---------------------------------------------------------------------------------------------------------- 
Radio Chemistry 

Gross Alpha ........................ 
Gross Beta... ...................... 
Uraniun 233, 234 ................... 
Uraniun 235 ........................ 
Uraniun 238.. ...................... 
Strontiun 89, 90 ................... 
Plutoniun 239, 240 ................. 
Americiun 241... ................... 
Cesiun 137 ......................... 
Triti un ............................ 

170 +/- 20 pci/l 
190 +/- 60 pci/l 
16 +/- 1 pci/l 
NR 
13 +/- 1 pci/l 
NR 

-0.01 +/- 0.08 pci/l 
0.00 +/- 0.13 pci/l 

0.17 +/- 0.22 pci/ml 
NR 

160 +/- 80 pci/l 
77 +/- 40 pci/l 
33 +/- 1 pci/l 
NR 
27 +/- 1 pci/l 
NR 

0.21 +/- 0.26 pci/l 
-0 .03 +/- 0.09 pci/l 

NR 
0.69 +/- 0.24 pci/ml 

63 +/- 49 pci/l 
50 +/- 37 pci/l 
31 +/- 1 pci/l 
NR 
25 +/- 1 pci/l 
NR 

0.11 +/-  0.12 pci/l 
0.02 +/-  0.11 pci/l 

0.77 +/-  0.24 pci/ml 
NR 

Sample Information 

RFU Batch ID: 1000-000-267 
Customer ID: G228609860 

1000-000-269 
G228609862 

Gross Alpha ........................ 
Gross Beta. ........................ 
Uraniun 233, 234 ................... 
Uraniun 235 ........................ 
Uraniun 238 ........................ 
Plutoniun 239, 240 ................. 
Americiun 241..... ................. 
Cesiun 137.. ....................... 
Triti . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Strontiun 89, 90 ................... 

300 +/- 160 pci/l 
240 +/- 60 pci/l 
24 +/- 3 pci/l 
NR 
21 +/-  3 pci/l 
NR 

0.95 +/- 0.39 pci/l 
0.12 +/- 0.14 pci/l 

0.58 +/- 0.23 pci/ml 
NR 

130 +/-  40 pci/l 
74 +/-  18 pci/l 
9.6 + / -  1.1 pci/l 
NR 
6.7 +/-  0.9 pci/l 
NR 

0.97 +/- 0.20 pci/l 
0.08 +/- 0.09 pci/l 

0.66 +/- 0.24 pci/ml 
NR 



INORGANICS 
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0187-881-076 
0287-881-039 
0387-881-069 
0187-881-065 
0287-881-064 
0387-881-072 
0188-881-023 
0187-881-062 
0287-881-043 
0387-881-074 
0487-881-038 
0387-881-075 
0188-881-025 
0187-881-064 
0287-881-045 
0387-881-076 
0487-881-039 
0188-881-026 
0187-881-034 
0287-881-070 
0387-881-107 
0487-881-063 
0187-881-024 
0387-881-109 
0188-881-029 
0187-881-028 
0287-881-073 
0387-881-125 
8609-030-008 
8609-030-018 
8609-025-008 
8609-025-018 
8609-065-009 
8609-065-018 
8609-051-008 
8609-051-023 
8609-049-008 

11-86-05-04-87 
11-86-06-08-87 
11-86-07-31-87 
12-86-04-23-87 
12-86-06-10-87 
12-86-08-04-87 
15-86-03-15-88 
15-86-04-22-87 
15-86-06-10-87 
15-86-08-06-87 
15-86-12-08-87 
15-86DUP-08-06-87 
17-86-03-15-88 
17-86-04-22-87 
17-86-06-10-87 
17-86-08-06-87 
17-86-12-08-87 
22-86-03-17-88 
22-86-03-24-87 
22-86-06-24-87 
2 2 -8 6-08 -2 8 -87 
22-86-12-18-87 
26-86-03-18-87 
26-86-08-28-87 
28-86-03-17-88 
28-86-03-19-87 
28-86-06-24-87 
28-86-09-09-87 
G128609860 
G128609862 
G158609860 
G158609862 
G178609860 
G178609862 
G228609860 
G228609862 
G268609860 



C03= as CaC03 ..................... 
HC03- as CaC03. .................... 297 
Chloride ........................... 36.9 
Sulfate. ........................... 215 
pH ................................. 
Fluoride. .......................... 
Nitrate-Nitrite-Nitrogen ........... 1.21 
Sulfide ............................ 
Phosphate .......................... 
Cyanide, Total. .................... 1.0 u 
Hexavalent Chromium (Cr+6) ......... 
Total Dissolved Solids ............. 592 
Total Suspended Solids ............. 
X Solids ........................... 

0287-881-039 
11-86-06-08-87 

0387-881-069 
1 1 - 86- 07- 31 - 87 

Water Water 

NR 
274 mg/ I 
36.9 mg/ 1 
162 mg/ 1 

0.89 mg/ 1 

1.0 U mg/l 

5 76 mg/ 1 

291 mg/ 1 
37.2 mg/ 1 
170 mg/ 1 

1.30 mg/ 1 

1 u mg/L 

580 mg/ 1 

C03= as CaC03 ..................... 
HC03- as CaC03 ..................... 417 
Chloride. .......................... 86.0 
Sulfate ............................ 490 
pH ................................. 
Fluoride ........................... 
Nitrate-Nitrite-Nitrogen ........... 0.50 
Sulfide ............................ 
Phosphate .......................... 
Cyanide, Total ..................... 1.0 u 
Hexavalent Chromium (Cr+6). ........ 
Total Dissolved Solids ............. 1137 
Total Suspended Solids ............. 
% Solids ........................... 

0287-881-064 
12-86-06-10-87 

0387-881 -072 
12-86-08-04-87 

Water Water 

NR 
398 mg/ 1 
63.6 mg/ 1 
337 mg/l 

0.20 U mg/l 

1.0 U mg/l 

1046 mg/ 1 

496 mg/ 1 
100 mg/ 1 
630 ms/ 1 

0.20 U mg/l 

1 U mg/l 

1430 mg/ 1 



C03= as CaC03 ..................... 
HC03- as CaC03.. ................... 241 mg/ 
Chloride.. ......................... 76.3 mg/ 
Sulfate 125 mg/ ............................ 
pH ................................. 
Fluori de........................... 
Nitrate-Nitrite-Nitrogen ........... 44.0 mg/ 1 
Sulfide.. .......................... 
Phosphate .......................... 
Cyanide, Total ..................... 
Hexavalent Chromium (Cr+6) ......... 
Total Dissolved Solids ............. 
Total Suspended Solids ............. 
X Solids ........................... 

1022 mg/ 1 

409 mg/ 1 
81 .O mg/ 1 
204 mg/ 1 

0187-881-062 
15-86-04-22-87 

0287-881-043 
15-86-06-10-87 

NR 
371 mg/ 1 
80.2 mg/ 1 
175 mg/ 1 

28.0 mg/ 1 

1.0 U mg/l 

1125 mg/ t 

Sample Information 

C03= as CaC03 ..................... 
HC03- as CaC03 ..................... 398 
Chloride ........................... 87.9 
Sulfate. ........................... 195 
pH ................................. 
Fluoride ........................... 
Nitrate-Nitrite-Nitrogen ........... 54 
Sulfide. ........................... 
Phosphate .......................... 
Cyanide, Total ..................... 1 u  
Hexavalent Chromium (Cr+6) ......... 
Total Dissolved Solids ............. 1117 
Total Suspended Solids ............. 
% Solids ........................... 

0487-881-038 
15-86-12-08-87 
Water 

._._______----____------ 

NR 
424 mg/ 1 
74.9 mg/ 1 
142 mg/ 1 

34.5 mg/ t 

NR 

996 mg/ 1 

120 mg/ 1 

1.0 U mg/l 

1153 mg/ 1 

0387-881-075 
15-86OUP-08-06-87 
Water 

398 mg/ 1 
83.3 mg/ 1 
202 mg/ 1 

51 mg/ 1 

7 U mg/t 

1148 mg/ 1 



C03= as CaC03 ..................... 
HC03- as CaC03 ..................... 
Chloride. .......................... 
Sulfate. ........................... 
pH ................................. 
Fluoride ........................... 
Nitrate-Nitrite-Nitrogen ........... 
Sulfide.. .......................... 
Phosphate .......................... 
Cyanide, Total.. ................... 
Hexavalent Chrmiun (Cr+6) ......... 
Total Dissolved Solids. ............ 4392 ms/ 1 
Total Suspended Solids ............. 
% Solids ........................... 

540 ms/ 1 

332 mg/ 1 
97.0 mg/ 1 
208 mg/L 

145 mg/ 1 

1.0 u mg/l 

1324 mg/ 1 

NR 
333 mg/ 1 
105 mg/ 1 
270 mg/ 1 

305 mg/ L 

1.0 U mg/L 

2796 mg/ L 

C03= as CaC03 ..................... 
HC03- as CaC03 ..................... 
Chloride ........................... 
Sulfate ............................ 
pH ................................. 
Fluoride ........................... 
Nitrate-Nitrite-Nitrogen ........... 
Sulfide. ........................... 
Phosphate .......................... 
Cyanide, Total ..................... 
Hexavalent Chrmiun (Cr+6) ......... 
Total Dissolved Solids......... .... 
Total Suspended Solids ............. 
% Solids ........................... 

296 mg/ I 
11.9 mg/ 1 
290 mg/ I 

465 mg/ 1 

1 U mg/l 

3929 mg/ 1 

NR 
274 mg/ 1 
123 mg/ 
282 mg/ 1 

516 mg/ 1 

NR 

1906 mg/ 1 

170 mg/ 1 
43.6 mg/ 1 
42.0 mg/ L 

2.74 mg/ 1 

477 mg/ 1 



C03= as CaC03 ..................... 
HC03- as CaC03 ..................... 
Chloride.. ......................... 
Sulfate... ......................... 
pH ................................. 
Fluoride ........................... 
Nitrate-Nitrite-Nitrogen ........... 
Sulfide ............................ 
Phosphate .......................... 
Cyanide, Total.. ................... 
Hexavalent Chromium (Cr+6) ......... 
Total Dissolved Solids... .......... 
Total Suspended Solids ............. 
% Solids ........................... 

23 1 
47.0 
81 .O 

6.80 

1.0 u 

5 77 

NR 
317 mg/ 1 

48.1 mg/ 1 
60.5 mg/ I 

2.30 mg/ 1 

1.0 U mg/l 

477 mg/ 1 

335 mg/ L 
40.4 mg/ 1 
59.0 mg/ 1 

1.4 mg/ 1 

1 U mg/l 

533 mg/ 1 

.................... C03= as CaC03. NR 
HC03- as CaC03 ..................... 308 mg/L 
Chlori de........................... 28.5 mg/ 1 
Sulfate.. 70.0 mg/ 1 
pH ................................. 
Fluoride ........................... 
Nitrate-Nitrite-Nitrogen 1.32 mg/ 1 
Sulfide ............................ 
Phosphate .......................... 
Cyanide, Total ..................... 
Hexavalent Chromium (Cr+6) ......... 
Total Dissolved Solids ............. 
Total Suspended Solids ............. 
% Solids ........................... 

.......................... 

........... 

NR 

478 mg/ I 

0187-881-024 0387-881-109 
26-86-03-18-87 26-86-08-28-87 
Water Water 

682 
67.7 
390 

88.0 mg/ L 

1.0 U mg/l 

1814 mg/ 1 

650 mg/ 1 
59.7 mg/ I 
3 75 mg/ 1 

79 mg/ I 

1 U mg/l 

1760 mg/ 1 



C03= as CaC03.. ................... 
HC03- as CaC03. .................... 
Chloride ........................... 
Sulfate ............................ 
pH ................................. 
Fluoride.. ......................... 
Nitrate-Nitrite-Nitrogen ........... 
Sulfide. ........................... 
Phosphate .......................... 
Cyanide, Total. .................... 
Hexavalent Chromium (Cr+6) ......... 
Total Dissolved Solids ............. 12052 mg/ 1 
Total Suspended Solids ............. 
% Solids ........................... 

314 mg/ 1 
336 mg/l 
335 mgfl 

1670 mg/ 1 

38 1 mg/ 1 
259 mg/ 1 
290 mg/ 1 

1120 mg/ 1 

1.0 u mg/l 

9033 mg/ 1 

NR 
636 mg/ 1 
40.1 mg/ 1 
390 mg/ 1 

2200 mg/ 1 

1.0 U mg/l 

16776 ms/ 1 

C03= as CaC03 ..................... 
HC03- as CaC03 ..................... 
Chloride ........................... 
Sulfate. ........................... 
pH ................................. 
Fluoride ............... t........... 
Nitrate-Nitrite-Nitrogen ........... 
Sulfide ............................ 
Phosphate .......................... 
Cyanide, Total........... .......... 
Hexavalent Chromium (Cr+6) ......... 
Total Dissolved Solids........ ..... 
Total Suspended Solids ............. 
% Solids ........................... 

1 U mg/l 

47 mg/l 
240 mg/ 1 

9.6 mg/ 1 

0.005 U mg/L 
10 u mg/l 

720 mg/ 1 

47 mg/l 
290 mg/ 1 

9.0 mg/ 1 

0.005 U mg/l 
10 U mg/l 

2500 mg/ 1 



C03= as CaC03.... ................. 
HC03- as CaC03 ..................... 
Chloride ........................... 63 
Sulfate.... ........................ 170 
pH ................................. 
Fluoride ........................... 
Nitrate-Nitrite-Nitrogen ........... 243 
Sulfide ............................ 
Phosphate .......................... 
Cyanide, Total..................... 0.040 
Hexavalent Chromium (Cr+6). ........ 10 u 
Total Dissolved Solids. ............ 990 
Total Suspended Solids. ............ 
X Solids ........................... 

65 mg/ 1 
180 mg/l 

262 mg/ 1 

0.005 U mg/l 
10 U mg/l 

1000 mg/ 1 

140 mg/ 1 
330 mg/ 1 

2320 mg/ L 

0.005 U mg/l 
10 U mg/l 

3900 mg/ 1 

Inorganics 

C03= as CaC03 ..................... 
HC03- as CaC03 ..................... 
Chloride.. ......................... 
Sulfate ............................ 

140 mg/l 
290 mg/ 1 

2400 mg/ 1 

pH ................................. 
Fluoride ........................... 
Nitrate-Nitrite-Nitrogen ........... 
Sulfide ............................ 
Phosphate .......................... 
Cyanide, Total ..................... 0.005 U mg/l 
Hexavalent Chromium (Cr+6) ......... 10 U mg/l 
Total Dissolved Solids ............. 3900 mg/l 
Total Suspended Solids ............. 
% Solids ........................... 

37 mg/l 
75 mg/ 1 

22.6 mg/ 1 

0.005 U mg/l 
10 U mg/l 

750 mg/ 1 

36 mg/l 
69 mg/ 1 

23.2 mg/ 1 

0.005 U mg/l 
10 U mg/l 

490 mg/l 



C03= as CaC03 ..................... 
HC03- as CaC03 ..................... 
Chloride... ........................ 
Sulfate ............................ 
pH. ................................ 
Fluoride.. ......................... 
Nitrate-Nitrite-Nitrogen ........... 
Sulfide ............................ 
Phosphate .......................... 
Cyanide, Total ..................... 
Hexavalent Chromiun (Cr+6) ......... 
Total Dissolved Solids ............. 
Total Suspended Solids ............. 
X Solids ........................... 

77 mg/l 
500 mg/ 1 

300 mg/ 1 

10 U mg/l 
1800 mg/ I 
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0187-881-072 
0287-881-035 
0387-881-070 
0187-881-063 
0287-881-037 
0387-881-072 
0387-881-073 
0188-881-023 
0187-881-060 
0287-881-040 
0387-881-075 
0387-881-076 
0188-881-025 
0187-881-061 
0287-881-042 
0387-881-077 
0487-881-044 
0188-881-026 
0187-881-033 
0287-881-070 
0387-881-112 
0487-88 1-067 
03 8 7-8 8 1-113 
0187-881-022 
0387-881-115 
0188-881-029 
0187-881-028 
0287-881-067 
0487-881-032 
8609-049-047 
8609-030-007 
8609-030-017 
8609-025-007 
8609-025-017 
8609-065-007 
8609-065-017 
8609-051-007 
8609-051-022 
8609-049-007 

11-86-05-04-87 
11-86-06-09-87 
11-8 6-07 -3  1-87 
12-86-04-23-87 
12-86-06-10-87 
12-86-08-04-87 
12-86D-08-04-87 
15-86-03-15-88 
15-86-04-22-87 
15-86-06-11-87 
15-86-08-06-87 
15-86D-08-06-87 
17-86-03-15-88 
17-86-04-22-87 
17-86-06-11-87 
17-86-08-06-87 
17-86-12-09-87 
22-86-03-17-88 
22-86-03-24-87 
22-86-06-25-87 
22-86-08-28-87 
22-86-12-18-87 
22-86D-08-28-87 
26-86-03-18-87 
26-86-08-28-87 
28-86-03-17-88 
28-86-03-19-87 
28-86-06-25-87 
FLDBLK-10-23-87 
G118609860 
G128609860 
G128609862 
G158609860 
G158609862 
G178609860 
G178609862 
G228609860 
G228609862 
G268609860 



Silver (Ag), 
Aluninun (AO, 
Arsenic (As), 
Bariun (Ba), 
Beryllium (Be), 
Calciun (Ca), 
Cahiun (Cd), 
Cobalt (CO), 
Chrmiun (Cr), 
Cesiwn (Cs), 
Copper (CUI, 
Iron (Fe), 
Mercury (Hg), 
Potassium (K ), 

Lithium (Li), 
Magnesium (Mg), 
Manganese (Mn), 
MolyWenun(Mo), 
Sodiun (Na), 
Nickel (Nil, 
Lead (Pb), 
Antimony (Sb) ,  
Seleniun (Se), 
Strontiun (St-), 
Thalliun (TLI, 
Vanadium (V 1, 
Zinc (Zn), 

total.............. 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total.............. 
total .............. 
total....... ....... 
total .............. 
total .............. 
total .............. 
total....... ....... 
total. ............. 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total.............. 
total .............. 
total .............. 

0.0076 U 
0.0290 U 
0.01 u 

0.0386 
0.005 U 

104.8707 
0.005 U 
0.0220 u 
0.0100 u 

0.2 u 
0.0083 
0.0069 U 
0.0002 u 

5.0 U 

31.4300 
0.0156 
0.0220 u 
60.51 09 
0.0935 
0.005 U 
0.0600 U 
0.011 
0.7436 
0.01 u 

0.0240 U 
0.02 u 

0.0076 U 
0.0290 U 
0.01 u 

0.0845 
0.005 U 

77.64 18 
0.005 U 
0.0220 u 
0.0100 u 

0.2 u 
0.0063 U 
0.0306 
0.0002 u 

5.0 U 

25 -3456 
0.0087 
0.0220 u 
46.5674 
0.1667 
0.005 U 
0.06 U 
0.007 
0.5977 
0.01 u 

0.0240 U 
0.0200 u 

0.0076 U 
0.0312 
0.005 U 
0.1507 
0.005 U 

0.0008 J 
0.0220 u 
0.0100 u 
0.02 u 

0.0063 U 
0.0069 U 
0.0002 u 

1.9 

loa. 21 51 

31 .a055 
0.0207 
0.0220 u 
59.8513 
0.1107 
0.005 U 
0.02 u 
0,005 
0.7631 
0.01 u 

0.0240 U 
0.0228 

0.0076 U 
0.0290 U 
0.01 u 

0.0735 
0.005 U 

1 55.3941 
0.005 U 
0.0220 u 
0.0100 u 

0.2 u 
0.0063 U 
0.0069 U 
0.0002 u 

5.0 U 

52.5089 
0.0278 
0.0220 u 

162.41 68 
0.0370 U 
0.005 U 
0.0600 U 
0.0050 U 
1 .ron 
0.01 u 

0.0240 u 
0.02 u 



_._- 

RFU Batch ID: 
Customer ID: 

Matrix: 
Units: 

- - - _ _ _ - _ _ _ _ _ _ _ _  

Silver (Ag), total .............. 
Aluminum (All, total. ............. 
Arsenic (As), total .............. 
Barium (Ba), total .............. 
Beryllium (Be), total .............. 
Calcium (Ca), total .............. 
Cadmium (Cd), total .............. 
Cobalt (Co), total .............. 
Chromium (Cr), total .............. 
Cesiun (Cs), total .............. 
Copper (Cu), total .............. 
Iron (Fe), total .............. 
Mercury (Hg), total .............. 
Potassium (K 1, total .............. 
Lithium (Li), total .............. 
Magnesium (Mg), total .............. 
Manganese (Mn), total .............. 
MolyWenum(Mo), total .............. 
Nickel (Nil, total .............. 
Lead (Pb), total .............. 
Antimony (Sb), total .............. 
Selenium (Se), total .............. 
Strontiun (9-1, total .............. 
Thallium (ll), total .............. 
Vanadium (V ), total .............. 
Zinc (Zn), total .............. 

Sodium (Na), total .............. 

0287-881-037 
12-86-06-10-87 
Water 
MG/L 

- - - - _ - - * _ _ _ - - _ - -  

0.0076 U 
0.0290 U 

0.01 u 
0.0595 

0.005 U 
1 45.4799 

0.005 U 
0.0220 u 
0.0100 u 

0.2 u 
0.0063 U 
0.0069 U 
0.0002 u 

5.0 U 

47.7133 
0.0503 
0.0220 u 

1 57.5860 
0.0370 U 
0.005 U 
0.06 U 

0.005 U 
1.0151 

0.01 u 
0.0240 U 
0.0230 U 

0387-881-072 
12-86-08-04-87 
Water 
MG/L 

_ - - - - - - - - - - - - - - - -  

0.0076 U 
0.0290 U 
0.005 U 

0.1051 
0.005 U 

204.7637 
0.0004 J 
0.0220 u 
0.0151 
0.02 u 

0.0063 U 
0.0069 U 
0.0003 

2.3 

63.2990 
0.0570 
0.0220 u 

223.6566 
0.0370 U 
0.005 U 
0.02 

0.003 J 
1 -4462 

0.01 u 
0.0240 U 
0.0245 

0387-881-073 
12-86D-08-04-87 
Water 
MG/L .-________________.- 

0.0076 U 
0.0290 U 

0.1080 

204.7987 

0.0220 u 
0.0106 

0.0075 
0.0069 U 

64. a564 
0.0580 
0.0220 u 

223.71 04 
0.0370 U 

1 .4832 

0.0240 U 
0.0259 

0188-881-023 
15-86-03-15-88 
Water 
MG/L 

- _ _ - - - - - - _ _ _ - - -  

0.0076 U 
0.0742 
0.005 U 

0.4361 
0.005 U 

301.1328 
0.001 

0.0220 u 
0.0218 

0.02 u 
0.0121 
0.3684 
0.0002 u 

2.1 
0.1 u 

72.3529 
0.0119 
0.0220 u 

187.2783 
0.0458 
0.005 U 
0.016 J 
0.039 

2.3490 
0.01 u 

0.0240 U 
0.1261 



Silver (Ag), 
Aluninun (Al), 
Arsenic (As), 
Bariun (Ba), 
Beryllium (Be), 
Calciun (Ca), 
Cadniun (Cd), 
Cobalt (CO), 
Chromium (Cr), 
Cesium (Cs), 
Copper (Cu), 
Iron (Fe), 
Mercury (Hg), 
Potassium (K ), 

Lithium (Li), 
Magnesium (Mg), 
Manganese (Mn), 
MolyWenun(Mo), 
Sodiun (Na), 
Nickel (Mi), 
Lead (Pb), 
Antimony (Sb), 
Seleniun (Se), 
Strontium (Sr), 
Thalliun (Tl), 
Vanadium (V 1, 
Zinc (Zn), 

total .............. 
total .............. 
totat .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total. ............. 
total .............. 
total .............. 
total. ............. 
total .............. 
total .............. 
total .............. 
total .............. 
total. ............. 
total .............. 
total .............. 

0.0076 
0.0356 

0.01 
0.2264 
0.005 

193.8921 
0.005 

0.0220 
0.0100 

0.2 
0.0063 
0.0069 
0.0002 

5.0 

46.791 5 
0.0168 
0 * 0220 

126.0598 
0.0370 
0.005 

0.0600 
0.0050 
1.4422 

0.01 
0.0240 

0.02 

U 

U 

U 

U 
U 
U 
U 
U 
U 
U 
U 

U 

U 
U 
U 
U 

U 
U 
U 

0.0076 U 
0.0290 U 

0.01 u 
0.2386 
0.005 U 

202.2351 
0.005 U 

0.0220 u 
0.0100 u 

0.2 u 
0.0063 U 
0.0069 U 
0.0002 u 

5.0 U 

43.7933 
0.0132 
0.0220 u 

117.9158 
0.0370 U 
0.005 U 
0.06 U 

0.0025 
1.4210 

0.01 u 
0.0240 U 
0.0580 

0.0076 
0.0290 

0.005 
0.2849 
0.005 

193.4264 
0.0005 
0.0220 
0.0100 

0.02 
0.0083 
0 e 0069 
0,0002 

2.6 

43.1885 
0.0089 
0.0220 

122.0968 
0.0370 
0.005 
0.004 
0.022 

1 .3845 
0.01 

0.0240 
0.0396 

U 
U 
U 

U 

J 
U 
U 
U 

U 
U 

U 

U 
U 
J 

U 
U 

0.0076 U 
0.0290 U 
0.005 U 

0.2783 
0.005 U 

198.6274 
0.001 

0.0220 u 
0.0100 u 

0.02 u 
0.0080 
0.0069 U 
0.0003 

2.5 

44.5754 
0.0076 
0.0220 u 

125.1801 
0.0370 U 
0.005 U 
0.024 
0.023 

1 .4257 
0.01 u 

0.0240 U 
0.0261 



RFW Batch ID: 
Customer ID: 

Matrix: 
Units: 

Silver (Ag), total .............. 
Aluninun (All, total .............. 
Arsenic (As), total. ............. 
Berylliun (Be), total......... ..... 
Calcium (Ca), total..... ......... 
Cadmiun (Cd), total .............. 
Cobalt (Co), total .............. 
Chromiun (Cr), total... ........... 
Cesiun (Cs), total........ ...... 
Copper (Cu), total...... ........ 
Iron (Fe), total .............. 
Mercury (Hg), total... ........... 
Potassiun (K ), total.............. 
Lithium (Li), total... ........... 
Magnesiun (Mg), total .............. 
Manganese (Mn), total .............. 
MolyWenun(Mo), total... 
Sodium (Na), total 
Nickel (Nil, total......... ..... 
Lead (Pb), total .............. 
Antimony (Sb), total .............. 
Selenium (Se), total .............. 
Strontium (Sr), total..... ......... 
Thalliun (Tl), total... ........... 
Vanadium (V ), total .............. 
Zinc (Zn), total .............. 

Barium (Ba), total .............. 

........... 
.............. 

0188-881-025 
17-86- 03- 15 -88 
Uater 
MG/L 

0.0076 U 
0.0602 
0.003 J 

0.3887 
0.005 U 

826.6746 
0.001 u 

0.0220 u 
0.0289 

0.02 u 
0.0063 U 
0.1805 
0.0002 u 

4.3 
0.27 

253.8005 
0.0051 U 
0.0220 u 

0.0370 U 
0.005 U 
0.02 u 
0.29 

7.6571 
0.01 u 

0.0240 U 
0.0476 

369.0358 

0187-881-061 
17-86- 04- 22-87 
Water 
MG/L 

- - - _ _ _ _ _ _ _ _ _ - - - _ - -  

0.0076 U 
0.0290 U 

0.01 u 
0.1933 
0.005 U 

391.9108 
0.005 U 

0.0220 u 
0.0100 u 

0.2 u 
0.0063 U 
0.0069 U 
0.0002 u 

5.0 u 

129.1389 
0.0051 U 
0.0220 u 

0.0370 U 
0.005 U 

0.0600 U 
0.0050 U 
3.2177 

0.01 u 
0.0240 U 

0.02 u 

227.921 2 

0287-881-042 
17-86-06-11 -87 
Water 
MG/L 

_ - _ _ - - - - - - - - - _ - -  

0.0076 U 
1 .I794 

0.01 u 
0.3333 
0.007 

430.7377 
0.005 U 

0.0220 u 
0.0100 u 

0.2 u 
0.0076 
0.1339 
0.0002 u 

5.0 U 

131.4248 
0.4029 
0.0220 u 

21 9.4704 
0.0562 
0.009 

0.150 
3.6146 

0.0300 
0.0957 

0.06 U 

0.01 u 

0387-881-077 
17-86-08-06-87 
Water 
MG/L 

- _ _ - _ _ _ - - _ - _ _ _ _ -  

0.0076 U 
0.0310 
0.005 U 

0.2893 
0.005 U 

498.0435 
0.001 u 

0.0220 u 
0.0100 u 

0.02 u 
0.0063 U 
0.0069 U 
0.0002 u 

5.1 

162 -2504 
0.0051 U 
0.0220 u 

0.0370 U 
0.005 U 
0.02 u 
0.18 

4.5343 
0.01 u 

0.0240 U 
0.0200 u 

263.3607 



Silver (Ag), 
Aluninun (At), 
Arsenic (As), 
Bariun (Ba), 
BerylLiun (Be), 
Calciun (Ca), 
Cadmiun (Cd), 
Cobalt (CO), 
Chromiun (Cr), 
Cesiun (Cs), 
Copper (Cu), 
Iron (Fe), 
Mercury (Hg), 
Potassiun (K I ,  
Lithiun (Li), 
Magnesiun (Mg), 
Manganese (Mn), 
Molybdenun(Mo), 
Sodium (Na), 
Nickel (Ni), 
Lead (Pb), 
Antimony (Sb), 
Seleniun (Se), 
Strontium (Sr), 
Thalliun ( T t ) ,  
Vanadiun (V 1, 
Zinc (Zn), 

total .............. 
total.. ............ 
total .............. 
total .............. 
total. ............. 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total. ............. 
total .............. 
total .............. 
total .............. 
total .............. 
total. ............. 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 

0.0076 U 
0.0290 U 
0.005 U 

0.2634 
0.005 U 

574.3088 
0.001 u 

0.0220 u 
0.0100 u 
0.02 u 

0.0118 
0.0069 U 
0.0002 u 

4.7 
0.01 u 

162.5240 
0.0051 U 
0.0220 u 

265.8579 
0.0474 
0.005 U 
0.02 u 

0.004 J 
5.0306 

0.01 u 
0.0240 U 
0.0200 u 

0.0076 U 
0.0319 
0.005 U 

0.0924 
0.005 U 

63.0093 
0.001 

0.0220 u 
0.0100 u 

0.02 u 
0.0063 U 
0 0697 
0.0002 u 

2.2 
1.3 

9.0908 
0.1930 
0.0220 u 

0.1695 
87.0659 1 

0.001 J 
0.02 u 

0.003 J 

0.01 u 
0.240 U 

0.3745 

0.0380 

0.0076 U 
0.1388 

0.01 u 
0.0419 
0.005 U 

41 -9695 
0.005 U 

0.0220 u 
0.0100 u 

0.2 u 
0.0066 

0.0002 u 
6.0 

6.5882 
0.1034 
0.0220 u 

0.1097 
0.005 U 

0.0600 U 
0.0050 U 
0.2594 

0.01 u 
0.0240 U 

0.02 u 

0.0682 

a5.2432 

0287-881-070 
22-86-06-25-87 
Water 
MG/L 

0.0076 U 
0.0330 

0.01 u 
0.1908 
0.005 U 

53.8322 
0.005 U 

0.0220 u 
0.0100 u 

0.2 u 
0.0063 U 
0.0153 
0.0002 u 

8.2 

7.1633 
0.0747 
0.0220 u 

145.6882 
0.1054 
0.015 
0.06 U 

0.005 U 

0.01 u 
0.2941 

0.0308 
0.0240 



RFW Batch ID: 0387-881-112 0487-881-067 0387-881 - 113 
Customer ID: 22-86-08-28-87 22-86-12-18-87 22-860-08-28-87 

Matrix: Water Water Water 
Units: MG/L MG/L MG/L 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Metals 

Silver (Ag), total .............. 
Aluninun ( A L ) ,  total. ............. 
Arsenic (As), total .............. 
Bariun (Ea), total .............. 
Beryllium (Be), total. ............. 
Calciun (Ca), total .............. 
Cadmiun (Cd), total .............. 
Cobalt (Co), total .............. 
Chrcnniun (Cr), total .............. 
Cesium (Cs), total .............. 
Copper (CUI, total .............. 
Mercury (Hg), totat .............. 
Potassiun (K 1, total .............. 
Lithium (Li), total .............. 
Magnesium (Mg), total .............. 
Manganese (Mn), total .............. 
MolyWenum(Mo), total .............. 
Sodiun (Na), total .............. 
Nickel (Ni), total .............. 
Lead (Pb), total .............. 
Antimony (Sb), total .............. 
Seleniun (Se), total .............. 
Strontiun (Sr), total .............. 
Thalliun ( T l ) ,  total .............. 
Vanadiun (V ), total .............. 
Zinc (Zn), total .............. 

Iron (Fe), total .............. 

0.0076 U 
0.4234 
0.005 U 

0.2045 
0.005 U 

50.3961 
0.0003 J 
0.0220 u 
0.0100 u 

0.02 u 
0.0099 
0.2887 
0.0002 u 

10.6 

9.7533 
0.2297 
0.0220 u 

129.0079 
0.0938 
0.005 U 
0.02 u 

0.005 U 
0.3537 

0.01 u 
0.0240 U 
0.0485 

0.0076 U 
0.0409 
0.007 

0.1368 
0.005 U 

64.7845 
0.001 u 

0.0220 u 
0.0127 

0.02 u 
0.0063 U 
0.1833 
0.0002 u 

6.7 
0.17 

10.2115 
0.2621 
0.0220 u 

79.2068 
0.1973 
0.002 J 

0.02 u 
0.005 

0.4488 
0.01 u 

0.0240 U 
0.0200 u 

0.0076 U 
0.3777 

0.1972 

49.301 8 

0.0220 u 
0.0100 u 

0.0094 
0.2776 

9.6147 
0.2259 
0.0220 u 

1 26.8963 
0.1043 

0.3502 

0.0240 U 
0.0432 

0187-881-022 
26-86-03-18-87 
Water 
MG/L 

- - - _ _ _ _ _ _ _ _ _ _ _ _  

0.0076 U 
0.0290 U 

0.40 
0.0902 

82.9436 
0.005 U 

0.005 U 
0.0220 u 
0.0100 u 

0.2 u 
0.0063 U 
0.0069 U 
0.0002 u 

5.0 U 

109.41 08 
0.0092 
0.0220 u 

368.0944 
0.0370 U 

0.005 U 
0.06 U 
0.02 

2.4235 
0.01 u 

0.0240 U 
0.05 



Silver (Ag), total .............. 
Aluninun (At), total .............. 
Arsenic (As), total .............. 
Bariun (Ba), total .............. 
Beryllium (Be), total ............... 
Calciun (Ca), total .............. 
Cadniun (Cd), total .............. 
Cobalt (Co), total. ............. 
Chromiun (Cr), total .............. 
Cesiun (Cs), total .............. 
Copper (CUI, total. ............. 
Iron (Fe), total .............. 
Mercury (Hg), total... ........... 
Potassiun (K ), total............ .. 
Lithiun (Li), total .............. 
Magnesiun (Mg), total .............. 
Manganese (Mn), total .............. 
Molybdenun(Mo), total .............. 
Sodiun (Na), total .............. 
Nickel (Nil, total .............. 
Lead (Pb), total....... ....... 
Antimony (Sb), total .............. 
Seleniun (Se), total .............. 
Strontiun (Sr), total .............. 
Thalliun (Tl), total .............. 
Vanadiun (V ), total .............. 
Zinc (Zn), total .............. 

0.0076 
0.0419 
0.005 

0.1191 
0.005 

75.8956 
0.001 

0.0220 
0.0100 

0.02 
0.0117 
0.0069 
0.0002 

1.4 

127.7899 
0.0098 
0.0220 

296.0713 
0.0370 
0.005 
0.02 
0.18 

2.5126 
0.01 

0.0240 
0.0251 

U 

U 

U 

U 
U 
U 
U 

U 
U 

U 

U 
U 
U 

U 
U 

0.0076 
0.0290 
0.003 

0.1665 
0.005 

479.1007 
0.001 

0.0502 
0.0122 

0.02 
0.0063 
0.0069 
0.0002 

0.5 
1.4 

151.2661 
1.2420 
0.0477 

1800.9309 
0.1512 
0.005 
0.02 

0.005 
4.4360 

0.01 
0.0240 
0.0657 

U 
U 
J 

U 

U 
U 
U 
U 

U 
U 

U 
U 

0.0076 
0.0290 

0.01 
0.1802 
0.005 

346.9876 
0.005 

0.0312 
0.0100 

0.2 
0.0063 
0.0147 
0.0002 
260.0 

84.9911 
0.7376 
0.0533 

1211.5603 
0.0869 
0.005 

0.0600 
0.0050 
2.7577 

0.01 
0.0240 

0.03 

U 
U 

U 

U 

U 
U 
U 

U 

U 
U 
U 

U 
U 

0.0076 U 
0.0290 U 

0.01 u 
0.3422 
0.005 u 

81 2.6987 
0.005 U 

0.0428 
0.0100 u 

0.2 u 
0.0114 
0.0069 U 
0.0003 

250 

243.2036 
1 .7085 
0.0826 

2535.8950 
0.2854 
0.011 
0.06 U 

0.005 U 
6.1852 

0.01 u 
0.0240 U 
0.0275 



8609-030-017 RFU Batch IO: 0487-881-032 8609-049-047 8609-030-007 
Customer ID: FLOBLK-10-23-87 G118609860 G128609860 G128609862 

Matrix: Uater Uater Water Water 
Units: MG/L MG/L MG/L MG/L 

Metals 

.............. 0.010 u Silver (Ag), total 0.0076 U 0.010 u 0.010 u 
Aluminum (At), total .............. 0.0290 U 8.4 0.100 u 0.100 u 

0.002 u Arsenic (As), total 0.005 U 0.002 u 
0.100 u Bariun (Ea), total 0.0100 u 0.170 0.100 u 
0.005 U 

.............. 

.............. 
............. Beryllium (Be), total. 0.002 J 0.005 U 0.005 U 

Calciun (Ca), total .............. 
Cadmium (Cd), total .............. 
Cobalt (Co), total .............. 
Chromiun (Cr), total. ............. 
Cesium (Cs), total .............. 
Copper (CUI, total .............. 
Iron (Fe), total .............. 
Mercury (Hg), total. ............. 
Lithium (Li), total .............. 
Magnesium (Mg), total .............. 
Manganese (Mn), total .............. 
Mol yWenum(Mo) . to ta 1 .............. 
Sodiun (Na), total .............. 
Nickel (Ni), total .............. 
Lead (Pb), total .............. 
Antimony (Sb), total .............. 
Seleniun (Se), total .............. 
Strontium (Sr), total .............. 
Thalliun (Tl), total .............. 
Vanadiun (V 1, total .............. 
Zinc (Zn), total .............. 

Potassium (K ), total .............. 

0.7500 U 
0.001 u 
0.0220 u 
0.0113 
0.02 u 

0.0063 U 
0.0461 
0.0002 u 

0.5 U 
0.1 u 

0.0200 u 
0.0051 U 
0.0220 u 
2.1000 u 
0.0370 U 
0.005 U 
0.02 u 
0.005 U 
0.0200 u 
0.01 u 

0.0240 U 
0.0200 u 

77.4 
0.005 U 
0.050 U 
0.010 u 
0.100 u 
0.020 u 
3.59 

6.84 

24.5 
0.128 
0.100 u 
112 

0.040 U 

0.590 

0.025 U 
0.027 

170 
0.005 U 
0.050 U 
0.010 u 
0.100 u 
0.020 u 
0.075 U 
0.0002 u 
1.92 

264 
0.020 
0.190 
167 

0.040 U 
0.010 u 
0.050 U 
0.002 u 

0.010 u 
0.050 U 
0.025 

0.828 

160 
0.005 U 
0.050 U 
0.010 u 
0.100 u 
0.020 u 
0.075 U 
0.0002 u 
1.81 

9.60 
0.020 
0.100 u 
86.3 
0.048 
0.010 u 
0.050 U 
0.0061 
0.910 
0.010 u 
0.050 U 
0.094 



RFW Batch ID: 
Customer ID: 

Matrix: 
Units: 

Silver (Ag), total .............. 
Aluninun (At), total. ............. 
Arsenic (As), total .............. 
Bariun (Ba), total .............. 
Berylliun (Be), total .............. 
Cadmium (Cd), total .............. 
Cobalt (Co), total .............. 
Chromium (Cr), total. ............. 
Cesiun (Cs), total....... ....... 
Copper (Cu), total.............. 
Iron (Fe), total.. ............ 
Mercury (Hg), total .............. 
Potassium (K 1, total .............. 

Calcium (Ca), total .............. 

Lithiun (Li), total .............. 
Magnesiun (Mg), total .............. 
Manganese (Mn), total .............. 
Molybdenun(Mo), total .............. 
Sodium (Na), total .............. 
Nickel (Ni), total .............. 
Lead (Pb), total .............. 
Antimony (Sb), total .............. 
Selenium (Se), total .............. 
Strontiun (Sr), total .............. 
Thalliun (Tl), total .............. 
Vanadiun (V 1, total .............. 
Zinc (Zn), total .............. 

8609-025-007 
GI58609860 
Water 
MG/L 

- - _ - _ _ _ _ _ _ _ _ _ _  

0.010 
0.100 
0.002 
0.120 
0.005 
324.0 
0.005 
0.065 
0.010 
0.100 
0.020 
0.075 
0.0002 

2.6 

61.5 
0.026 
0.100 
88.0 
0.040 
0.010 
0.050 
0.002 
1.70 
0.024 
0.050 
0.042 

U 
U 
U 

U 

U 

U 

U 

8609-025-017 
G158609862 
Water 
MG/L 

. - - - - - - - -_ - - - - .  

0.010 
0.100 
0.002 
0.130 
0.005 
258.0 
0.005 
0.050 
0.010 
0.100 
0.020 
0.075 
0.0002 
2.920 

42.0 
0.020 
0.190 
81.9 
0.040 
0.010 
0.050 
0.003 
1.620 
0.024 
0.050 
0.057 

U 
U 
U 

U 

U 
U 
U 

U 

8609-065-007 
G178609860 
Water 
MG/L 

_ _ _ - - _ _ _ _ _ _ _ _ _ - - _ _ _  

0.010 
0.100 
0.002 
0.160 
0.00s 
193.0 
0.005 
0.050 
0.010 
0.150 
0.020 
0.075 
0.0002 
8.80 

142.0 
0.010 
0.100 
322.0 
0.040 
0.010 
0.050 
0.002 
3.950 
0.120 
0.025 
0.005 

U 
U 
U 

U 
U 

U 
U 

8609-065-017 
GI 78609862 
Water 
MG/L 

_ _ _ _ _ _ _ _ _ _ _ - - - - _  

0.010 u 
0.100 u 
0.002 u 
0.170 
0.016 
193.0 
0.00s u 
0.050 U 
0.010 u 
0.150 u 
0.020 u 
0.075 U 
0.0002 u 
7.80 

137.0 
0.010 u 
0.100 u 
310.0 
0.040 U 
0.010 u 
0.050 U 
0.002 u 
3.780 
0.124 
0.025 U 
0.005 U 



Silver (Ag), total .............. 
Arsenic (As), total .............. 
Beryllium (Be), total .............. 
Calciun (Ca), total .............. 
Cadmium (Cd), total .............. 
Cobalt (Co), total .............. 
Chromium (Cr), total .............. 
Cesiun (Cs), total .............. 
Copper (Cu), total .............. 
Iron (fe), total .............. 
Mercury (Hg), total .............. 
Potassiun (K ), total .............. 
Lithiun (Li), total .............. 
Magnesium (Mg), total .............. 
Manganese (Mn), total .............. 
MolybdenuMo), total .............. 
Sodium (Na), total .............. 
Nickel (Nil, total .............. 
Lead (Pb), total .............. 
Antimony (Sb), total .............. 
Seleniun (Se), total .............. 
Strontium (Sr), total .............. 
Thallium (Tl), total .............. 
Vanadium (V 1, total. ............. 
Zinc (Zn), total .............. 

Aluninun (All, total .............. 
Bariun (Ba), total .............. 

0.010 u 
0.100 u 
0.002 u 
0.100 u 
0.005 U 

0.005 U 
0.050 u 
0.010 u 
0.150 U 
0.020 u 
0.075 u 

0.00067 
4.040 

57.0 

9. iao 
0.015 
0.100 u 
99.7 
0.040 U 
0.010 u 
0.062 
0.0076 
0.320 
0.010 u 
0.025 U 
0.005 U 

0.010 u 
0.100 u 
0.002 u 
0.100 u 
0.005 U 

0.005 U 
0.050 U 
0.010 u 
0.150 U 
0.020 u 
0.075 U 
0.0024 
4.480 

11.4 
0.016 
0.100 u 
90.7 
0.040 
0.010 u 
0.062 
0.0078 
0.406 
0.010 u 
0.025 U 
0.005 U 

71.3 

0.010 u 
0.100 u 
0.002 u 
0.150 
0.005 U 
97.0 
0.005 U 
0.050 U 
0.010 u 
0.100 u 
0.020 u 
0.075 U 

0.00026 
3.300 

106.0 
0.117 
0.100 u 
338.0 
0.040 u 
0.010 u 
0.050 u 
0.002 u 
2.130 
0.044 
0.025 U 
0.00s u 



APPENDIX C-3 

GROUND-WATER ANALYTICAL DATA 
BEDROCK WELLS 

SOLARPOND CLOSURECHARACTERIZATIONREPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY 1988 APPENDICES 



VOLATILES ORGANICS 

SOLAR POND CLOSURE CHARACTERIZATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY 1988 APPENDICES 



0188-881-022 
0187-881-059 
0287-881-039 
0387-881-068 
0487-881-051 
0187-881-119 
0188-881-024 
0187-881-062 
0287-881-041 
0387-881-073 
0487-881-073 
0487-881-099 
0187-881-111 
0188-881-037 
0287-881-089 
0387-881-121 
0487-881-100 
0187-881-021 
0188-881-033 
0287-881-066 
0387-881-104 
0187-881-026 
0188-881-034 
0187-881-056 
0287-881-071 
0387-881-119 
0487-881-069 
0487-881-101 
0188-881-032 
0187-881-030 
0187-881-055 
0287-881-078 
0387-881-123 
0188-881-035 
0187-881-031 
0187-881-054 
0287-881-073 
0387-881-120 
0487-881-070 
0188-881-027 
8609-049-026 
8609-049-036 
8609-049-041 
8612-002-061 
8611-014-031 
8611-014-036 
8609-051-016 
8611-014-041 

14-86-03-14-88 
14-86-04-16-87 
14-86-06-10-87 
14-86-08-05-87 
14-86-12-08-87 
14-86-D-4-16-87 
16-86-03-14-88 
16-86-04-22-87 
16-86-06-10-87 
16-86-08-06-87 
16-86-12-17-87 
23-86-01-15-88 

' 23-86-03-18-87 
23-86-03-2 1-88 
23-86-06-24-87 
23-86-09-23-87 
25-86-01-15-88 
25-86-03-18-87 
25-86-03-21-88 
25-86-06-24-87 
25-86-08-27-87 
27-86-03-19-87 
27-86-03-21-88 
27-86-04-15-87 
27-86-06-24-87 
27-86-09-22-87 
27-86-12-16-87 
30-86-01-15-88 
30-86-03-16-88 
30-86-03-23-87 
30-86-04-15-87 
30-86-06-24-87 
30-86-09-23-87 
32-86-03-21-88 
32-86-03-23-87 
32-86-04-15-87 
32-86-06-29-87 
32-86-09-22-87 
32-86-12-16-87 
39-87-03-16-88 
G148609860 
G148 609862 
G168609860 
G238611860 
G258611860 
G278611860 
G308609860 
G328611860 

26 
36 
41 

16 



Chloromethane ...................... 
Bromomethane ....................... 
Vinyl Chloride ..................... 
Chloroethane ....................... 
Methylene Chloride ................. 
Acetone ............................ 
Carbon Disulfide ................... 
1,l-Dichloroethene ................. 
1.1-Dichloroethane ................. 
Trans-1,2-Dichloroethene ........... 
Chloroform ......................... 
1,2-Dichloroethane ................. 
2-Butanone ......................... 
l,l,l-Trichloroethane .............. 
Carbon Tetrachloride ............... 
Vinyl Acetate. ..................... 
Brdichloromethane ............... 
1,2-Dichloropropane ................ 
Trans-1,3-Dichloropropene .......... 
Trichloroethene .................... 
Dibromochloromethane ............... 
1,1,2-Trichloroethane .............. 
Benzene. ........................... 
cis-1,3-Dichloropropene ............ 
Bromoform .......................... 
4-Methyl-2-pentanone ............... 
2-Hexanone. ........................ 
Tetrachloroethene .................. 
1,1,2,2-Tetrachloroethane .......... 
Toluene ............................ 
Chlorobenzene. ..................... 
Ethylbentene ....................... 
Styrene ............................ 
Total Xylenes ...................... 

2- C h 1 oroe t h y 1 vi ny 1 et her. ........... 

10 u 
10 u 
10 u 
10 u 
5 u  
5 J  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
10 u 
5 u  
5 u  
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

5 u  
10 u 
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

NR 
NR 
NR 
NR 
NR 
NR 
NR 
4 u  

4 u  
4 u  
4 u  

4 u  
4 u  

NR 

NR 

NR 
NR 
NR 
NR 
4 u  

4 u  
NR 

NR 
NR 
NR 
NR 
NR 
NR 

NR 
NR 
NR 
NR 
NR 
NR 

4 u  

% 
% 
% 

- - - - - - - - - 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
4 u  

4 u  
4 u  
4 u  

4 u  
4 u  

NR 

NR 

NR 
NR 
NR 
NR 
4 u  

4 u  
NR 

NR 
NR 
NR 
NR 
NR 
NR 
4 u  
NR 
NR 
NR 
NR 
NR 
NR 

0387-881-068 
14-86-08-05-87 
Water 
UG/L 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
5 u  

5 u  
5 u  
5 u  

5 u  
5 u  

NR 

NR 

NR 
NR 
NR 
NR 
5 u  

5 u  
NR 

NR 
NR 
NR 
NR 
NR 
NR 
s u  
NR 
NR 
NR 
NR 
NR 
NR 

Modifiers: U=Analyzed, not detected. J=Present below detection limit. B=Present in blank. NS=Not spiked. %=Percent recovery. 



RFW Batch ID: 
Customer ID: 

Matrix: 
Units: 

Dilution Factor: 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Surrogate Recovery 

0487-881-051 
14-86-12-08-87 
Water 
UG/L 
1.0 

- - - - - - - - - - - - - - _ - _ _  

0187-881 - 119 
14-86-D-4-16-87 
Water 
UG/L 
1 _ _ _ _ _ _ _ - - _ _ _ _ _ - - _ _ _ _  

0188-881-024 
16-86-03-14-88 
Water 
UG/L 
1.0 

_ _ _ _ _ - - - - - _ _ _ _ _ _  . -  

0187-mi-062 
16-86-04-22-a? 
Water 
UG/L 
1 

Toluene-&: 116 % % 104 % 
Bromofluorobenzene: 92 % % 116 % 

1,2-Dichloroethane-d4: 94 % % 94 % -------__-_____-_-------.--------------------------------------------------------------------------------------------- 
Ana 1 ytes 

% 
% 
% 

- - _ - _  

Chloromethane. ..................... 
Branomethane ....................... 
Vinyl Chloride. .................... 
Chloroethane ....................... 
Methylene Chloride ................. 
Acetone ............................ 
Carbon Disulfide ................... 
1.1-Dichloroethene ................. 
1,l-Dichloroethane ................. 
Trans-1,2-Dichloroethene ........... 
Chloroform ......................... 
1.2-Dichloroethane ................. 
2-Butanone... ...................... 
l,l,l-Trichloroethane .............. 
Carbon Tetrachloride. .............. 
Vinyl Acetate ...................... 
Brdichloromethane ............... 
1,2-Dichloropropane ................ 
Trans-1,3-Dichloropropene .......... 
Trichloroethene .................... 
Dibromochloromethane ............... 
1,1,2-Trichloroethane .............. 
Benzene. ........................... 
cis-1.3-Dichloropropene ............ 
2-Chloroethylvinylether ............ 
Bromoform .......................... 
4-Methyl-2-pentanone ............... 
2-Hexanone ......................... 
Tetrachloroethene .................. 
1,1,2,2-Tetrachloroethane .......... 
Toluene ............................ 
Chlorobenzene ...................... 
Ethylbenzene ....................... 
Styrene ............................ 
Total Xylenes ...................... 

10 u 
10 u 
10 u 
10 u 
5 u  
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
10 u 
5 u  
5 u  
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
NR 
5 u  

10 u 
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

NR 
NR 
NR 
NR 
NR 
NR 
NR 
4 u  

4 u  
4 u  
4 u  

4 u  
4 u  

NR 

NR 

NR 
NR 
NR 
NR 
4 u  

4 u  
NR 

NR 
NR 
NR 
NR 
NR 
NR 
4 u  
NR 
NR 
NR 
NR 
NR 
NR 

10 u 
10 u 
10 u 
10 u 
5 u  
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
10 u 
5 u  
5 u  

10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

5 u  
10 u 
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

NR 
NR 
NR 
NR 
NR 
NR 
NR 
4 u  

4 u  
4 u  
4 u  

4 u  
4 u  

NR 

NR 

NR 
NR 
NR 
NR 
4 u  

4 u  
NR 

NR 
NR 
NR 
NR 
NR 
NR 

4 u  
NR 
NR 
NR 
NR 
NR 
NR 

Modifiers: U=Analyzed, not detected. J=Present below detection limit. B=Present in blank. NS=Not spiked. %=Percent recovery. 



RFW Batch ID: 0287-881-041 0387-881 -073 
Customer ID: 16-86-06-10-87 16-86-08-06-87 

Matrix: Water Water 
Units: UG/L UG/L 

Dilution Factor: 1 ------------------_--------------------.--------------------------------------- 
Surrogate Recovery 

Chloromethane ...................... 
Bromomethane ....................... 
Vinyl Chloride ..................... 
Chloroethane ....................... 
Methylene Chloride ................. 
Acetone ............................ 
Carbon Disulfide ................... 
1,l-Dichloroethene ................. 
1,l-Dichloroethane ................. 
Trans-1,2-Dichloroethene ........... 
Chloroform ......................... 
1,2-Dichloroethane ................. 
2-Butanone ......................... 
1,l.l-Trichloroethane .............. 
Carbon Tetrachloride ............... 
Vinyl Acetate ...................... 
Bromodichlormthane ............... 
1.2-Dichloropropane ................ 
Trans-1,3-Dichloropropene .......... 
Trichloroethene. ................... 
Dibromochloromethane ............... 
1,1,2-Trichloroethane .............. 
Benzene ............................ 
cis-1,3-Dichloropropene ............ 
2-Chloroethylvinylether ............ 
Bromoform .......................... 
4-Methyl-2-pentanone ............... 
2-Hexanone ......................... 
Tetrachloroethene .................. 
1,1,2,2-Tetrachloroethane .......... 
Toluene ............................ 
Chlorobenzene ...................... 
Ethylbenzene ....................... 
Styrene ............................ 
Total Xylenes ...................... 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
4 u  

4 u  
4 u  
4 u  

4 u  
4 u  

NR 

NR 

NR 
NR 
NR 
NR 
4 u  

4 u  
NR 

NR 
NR 
NR 
NR 
NR 
NR 
4 u  
NR 
NR 
NR 
NR 
NR 
NR 

4: 
% 
x 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
5 u  

5 u  
5 u  
5 u  

5 u  
5 u  

NR 

NR 

NR 
NR 
NR 
NR 
5 u  

5 u  
NR 

NR 
NR 
NR 
NR 
NR 
NR 
5 u  
NR 
NR 
NR 
NR 
NR 
NR 

114 % 
74 % 
90 % 

10 u 
10 u 
10 u 
10 u 

10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
10 u 
5 u  
5 u  
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

N R  
5 u  
10 u 
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

12.00 

10 u 
10 u 
10 u 
10 u 
13 
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
10 u 
5 u  
7 

10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

NA 
5 u  

10 u 
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

Modifiers: U=Analyzed, not detected. J=Present below detection limit. B=Present in blank. NS=Not spiked. %=Percent recovery. 



Chlormthane ...................... 
Bromomethane ....................... 
Vinyl Chloride ..................... 
Chloroethane ....................... 
Methylene Chloride ................. 
Acetone. ........................... 
Carbon Disulfide ................... 
1.1-Dichloroethene ................. 
1,l-Dichloroethane ................. 
Trans-1.2-Dichloroethene ........... 
Chloroform. ........................ 
1,2-Dichloroethane ................. 
2-Butanone ......................... 
l,l,l-Trichloroethane .............. 
Carbon Tetrachloride ............... 
Vinyl Acetate...... ................ 
Bromodichloromethane ............... 
1,2-Dichloropropane ................ 
Trans-1,3-Dichloropropene .......... 
Trichloroethene. ................... 
Dibromochloromethane ............... 
1,1,2-Trichloroethane .............. 
Benzene.................. .......... 
cis-1,3-Dichloropropene ............ 
2-Chloroethylvinylether ............ 
Bromoform .......................... 
4-Methyl-2-pentanone ............... 
2-Hexanone. ........................ 
Tetrachloroethene .................. 
1,1,2,2-Tetrachloroethane .......... 
Toluene ............................ 
Chlorobenzene ...................... 
Ethylbenzene ....................... 
Styrene.. .......................... 
Total Xylenes ...................... 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
4 u  

4 u  
4 u  
4 u  

4 u  
4 u  

NR 

NR 

NR 
NR 
NR 
NR 
4 u  

4 u  
NR 

NR 
NR 
NR 
NR 
NR 
NR 
4 u  
NR 
NR 
NR 
NR 
NR 
NR 

10 u 
10 u 
10 u 
10 u 
16 
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
10 u 
5 u  
5 u  
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

5 u  
10 u 
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

4 u  

4 u  
4 u  
4 u  

4 u  
4 u  

4 u  

4 u  

4 u  

NR 
NR 
NR 
NR 
NR 
NR 
NR 
5 u  

5 u  
5 u  
5 u  

5 u  
5 u  

NR 

NR 

NR 
NR 
NR 
NR 
5 u  

5 u  
NR 

NR 
NR 
NR 
NR 
NR 
NR 
5 u  

NR 
NR 
NR 
NR 
NR 
NR 

Modifiers: U=Analyzed, not detected. J=Present below detection limit. B=Present in blank. NS=Not spiked. %=Percent recovery. 



0187-881-021 
25-86-03-18-87 
Water 
UG/L 
1 

0287-881-066 
25-86-06-24-87 
Water 
UG/L 
1 

Toluene-d8: 119 % % 100 % % 
Bromofluorobenzene: 116 % x 104 % % 

1,2-Dichloroethane-d4: 165 % % 76 % % 
........................................................................................................................... 
Ana 1 ytes 

Chloromethane ...................... 
Bromomethane ....................... 
Vinyl Chloride ..................... 
Chloroethane. ...................... 
Methylene Chloride ................. 
Acetone... ......................... 
Carbon Disulfide.. ................. 
1,l-Dichloroethene ................. 
1,l-Dichloroethane.. ............... 
Trans-1.2-Dichloroethene.. ......... 
Chloroform ......................... 
1,2-Dichloroethane ................. 
2-Butanone ......................... 
1.1.1-Trichloroethane .............. 
Carbon Tetrachloride ............... 
Vinyl Acetate. ..................... 
Bromodichloromethane ............... 
1,2-Dichloropropane ................ 
Trans-1,3-Dichloropropene .......... 
Trichloroethene. ................... 
Dibromochloromethane. .............. 
1,1,2-Trichloroethane .............. 
Benzene ............................ 
cis-1.3-Dichloropropene ............ 
2-Chloroethylvinylether ............ 
Bromoform .......................... 
4-Methyl-2-pentanone ............... 
2-Hexanone ......................... 
Tetrachloroethene. ................. 
1,1,2,2-Tetrachloroethane .......... 
Toluene. ........................... 
Chlorobenzene ...................... 
Ethylbenzene ....................... 
Styrene ............................ 
Total Xylenes ...................... 

10 u 
10 u 
10 u 
10 u 
5 u  
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
10 U 
5 u  
7 
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
NA 
5 u  
10 u 
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

NR 
NR 
NR 
NR 
NR 
NR 
NR 
4 u  

4 u  
4 u  
4 u  

4 u  
4 u  

NR 

NR 

NR 
NR 
NR 
NR 
4 u  

4 u  
NR 

NR 
NR 
NR 
NR 
NR 
NR 
4 u  
NR 
NR 
NR 
NR 
NR 
NR 

10 u 
10 u 
10 u 
10 u 
17 
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
10 u 
5 u  
5 u  
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

5 u  
10 u 
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

NR 
NR 
NR 
NR 
NR 
NR 
NR 
4 u  

4 u  
4 u  
4 u  

4 u  
4 u  

NR 

NR 

NR 
NR 
NR 
NR 
4 u  

4 u  
NR 

NR 
NR 
NR 
NR 
NR 
NR 
4 u  
NR 
NR 
NR 
NR 
NR 
NR 

Modifiers: U=Analyzed, not detected. J=Present belou detection limit. B=Present in blank. NS=Not spiked. %=Percent recovery. 



RFW Batch ID: 
Customer ID: 

Matrix: 
Units: 

Dilution Factor: 

Surrogate Recovery 

0387-881-104 
25-86-08-27-87 
Water 
UG/L 

Toluene-d8: % 
Bromofluorobenzene: % 

1,2-Dichloroethane-d4: % 

0187-881-026 
27-86-03-19-87 
Water 
UG/L 
1 

% 
% 
% 

97 % 
102 % 
79 % 

0187-a81-056 
27-86-04-15-87 
Water 
UG/L 
1 

% 
% 
% 

Chloromethane ...................... 
Bromomethane ....................... 
Vinyl Chloride ..................... 
Chloroethane. ...................... 
Methylene Chloride ................. 
Acetone............. ............... 
Carbon Disulfide. .................. 
1.1-Dichloroethene ................. 
1,l-Dichloroethane ................. 
Trans-l,2-Dichloroethene ........... 
Chloroform ......................... 
1,2-Dichloroethane ................. 
2-Butanone. ........................ 
l,l,l-Trichloroethane .............. 
Carbon Tetrachloride ............... 
Vinyl Acetate ...................... 
Bromodichloromethane ............... 
1,2-Dichloropropane ................ 
Trans-1,3-Dichloropropene .......... 
Trichloroethene. ................... 
Dibromochloromethane ............... 
1,1,2-Trichloroethane .............. 
Benzene..................... ....... 
cis-l,3-Dichloropropene ............ 
2-Chloroethylvinylether ............ 
Bromoform .......................... 
4-Methyl-2-pentanone ............... 
2-Hexanone ......................... 
Tetrach 1 oroethene. ................. 
1,1,2,2-Tetrachloroethane .......... 
Toluene. ........................... 
Chtorobenzene ...................... 
Ethylbenzene ....................... 
Styrene ............................ 
Total Xylenes ...................... 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
5 u  

5 u  
5 u  
5 u  

5 u  
5 u  

NR 

NR 

NR 
NR 
NR 
NR 
5 u  

5 u  
NR 

NR 
NR 
NR 
NR 
NR 
NR 
5 u  
NR 
NR 
NR 
NR 
NR 
NR 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
4 u  

4 u  
4 u  
4 u  

4 u  
4 u  

NR 

NR 

NR 
NR 
NR 
NR 
4 u  

4 u  
NR 

NR 
NR 
NR 
NR 
NR 
NR 
4 u  
NR 
NR 
NR 
NR 
NR 
NR 

10 u 
10 u 
10 u 
10 u 
17 
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

10 u 
5 u  
5 u  
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

5 u  
10 u 
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

NR 
NR 
NR 
NR 
NR 
NR 
NR 
4 u  
NR 
4 u  
4 u  
4 u  

4 u  
4 u  

NR 

NR 
NR 
NR 
NR 
4 u  

4 u  
NR 

NR 
NR 
NR 
NR 
NR 
NR 
4 u  
NR 
NR 
NR 
NR 
NR 
NR 

Modifiers: U=Analyzed, not detected. J=Present below detection limit. B=Present in blank. NS=Not spiked. %=Percent recovery. 



0287-881-071 
27-86-06-24-87 
Water 
UG/L 
1 

0387-881-119 
27-86-09-22-87 
Water 
UG/L 

0487-881-069 
27-86-12-16-87 
Water 
UG/L 
1 .o 

0487-881-101 
30-86-01-15-88 
Water 
UG/L 
1 .o 

Chloromethane ...................... 
Bromomethane ....................... 
Vinyl Chloride ..................... 
Chloroethane. ...................... 
Methylene Chloride ................. 
Acetone ............................ 
Carbon Disulfide ................... 
1.1-Dichloroethene ................. 
1,l-Dichloroethane ................. 
Trans-1.2-Dichloroethene ........... 
Chloroform ......................... 
1,2-Dichloroethane ................. 
2-Butanone .................... ..... 
l,l,l-Trichloroethane .............. 
Carbon Tetrachloride ............... 
Vinyl Acetate. ..................... 
Bromodichlorwnethane ............... 
1,2-Dichloropropane ................ 
Trans-1,3-Dichloropropene .......... 
Trichloroethene .................... 
Dibromochloromethane ............... 
1,1,2-Trichloroethane .............. 
Benzene ............................ 
cis-l,3-Dichloropropene ............ 
2-Chloroethylvinylether ............ 
Bromoform .......................... 
4-Methyl-2-pentanone ............... 
2-Hexanone ......................... 
Tetrachloroethene .................. 
1,1,2,2-Tetrachloroethane .......... 
Toluene. ........................... 
Chlorobenzene. ..................... 
Ethylbenzene ....................... 
Styrene ............................ 
Total Xylenes ...................... 
Modifiers: U=Analyzed, not detected. 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
4 u  

4 u  
4 u  
4 u  

4 u  
4 u  

NR 

NR 

NR 
NR 
NR 
NR 
4 u  

4 u  
NR 

NR 
NR 
NR 
NR 
NR 
NR 
4 u  
NR 
NR 
NR 
NR 
NR 
NR 

J=Present below detection limit. 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
5 u  

s u  
s u  
s u  

5 u  
5 u  

NR 

NR 

NR 
NR 
NR 
NR 
5 u  

s u  
NR 

NR 
NR 
NR 
NR 
NR 
NR 
s u  
NR 
NR 
NR 
NR 
NR 
NR 

10 u 
10 u 
10 u 
10 u 

10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
10 u 
5 u  
5 u  

10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
NR 
5 u  
10 u 
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

13.00 

B=Present in blank. NS=Not spiked. 

10 u 
10 u 
10 u 
10 u 
5 u  
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

10 u 
5 u  
5 u  
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
NA 
5 u  
10 u 
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

%=Percent recovery. 



RFW Batch ID: 
Customer ID: 

Matrix: 
Units: 

Dilution Factor: 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Surrogate Recovery 

Toluene-d8: 
Brmfluorobenzene: 

1,2-Dichloroethane-d4: 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Ana 1 ytes 

Chloromethane ...................... 
Branmethane ....................... 
Vinyl Chloride ..................... 
Chloroethane ....................... 
Methylene Chloride ................. 
Acetone. ........................... 
Carbon Disulfide. .................. 
1,l-Dichloroethene ................. 
1,l-Dichloroethane ................. 
Trans-1,2-Dichloroethene ........... 
Chloroform ......................... 
1.2-Dichloroethane ................. 
2-Butanone ......................... 
l,l,l-Trichloroethane .............. 
Carbon Tetrachloride ............... 
Vinyl Acetate ...................... 
Bromodichloromethane ............... 
1.2-Dichloropropane ................ 
Trans-1,3-Dichloropropene .......... 
Trichloroethene .................... 
Dibromochloromethane ............... 
1,1,2-Trichloroethane .............. 
Benzene ............................ 
cis-1,3-Dichloropropene ............ 
2-Chloroethylvinylether ............ 
Branoform .......................... 
4-Methyl-2-pentanone ............... 
2-Hexanone ......................... 
Tetrachloroethene .................. 
1,1,2,2-Tetrachloroethane .......... 
Toluene ............................ 
Chlorobenzene ...................... 
Ethylbenzene ....................... 
Styrene ............................ 
Total Xylenes ...................... 

118 % % 
134 % % 
102 % % 

. -_----_____--______--------- - - - - - - - - - -  

lo u 
10 u 
10 u 
10 u 
14 
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
10 u 
5 u  
5 u  
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

5 u  
10 u 
10 u 
5 u  
5 u  
s u  
5 u  
s u  
5 u  
5 u  

NR 
NR 
NR 
NR 
NR 
NR 
NR 
4 u  

4 u  
4 u  
4 u  

4 u  
4 u  

NR 

NR 

NR 
NR 
NR 
NR 
4 u  

4 u  
NR 

NR 
NR 
NR 
NR 
NR 
NR 
4 u  
NR 
NR 
NR 
NR 
NR 
NR 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
4 u  

4 u  
4 u  
4 u  

4 u  
4 u  

NR 

NR 

NR 
NR 
NR 
NR 
5 
NR 
4 u  
NR 
NR 
NR 
NR 
NR 
NR 
4 u  
NR 
NR 
NR 
NR 
NR 
NR 

0287-881 -078 
30-86-06-24-87 
water 
UG/L 
1 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
4 u  

4 u  
4 u  
4 u  

4 u  
4 u  

NR 

NR 

NR 
NR 
NR 
NR 
4 u  

4 u  
NR 

NR 
NR 
NR 
NR 
NR 
NR 
16 
NR 
NR 
NR 
NR 
NR 
NR 

Modifiers: U=Analyzed, not detected. J=Present below detection Limit. B=Present in blank. NS=Not spiked. %=Percent recovery. 



RFW Batch ID: 0387-881-123 0188-881-035 0187-881-031 
Customer ID: 30-86-09-23-87 32-86-03-21-88 32-86-03-23-87 

Matrix: Water water Water 
Units: UG/L UG/L UG/L 

Dilution Factor: 1 .o 1 
. - - - - - - - - _ - - - - - _ _ _ _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - * .  
Surrogate Recovery 

Toluene-d8: % 
Bromofluorobenzene: % 

1,2-Dichloroethane-d4: % . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Ana 1 ytes 

Chloromethane ...................... 
Bromomethane ....................... 
Vinyl Chloride ..................... 
Chloroethane. ...................... 
Methylene Chloride.. ............... 
Acetone............................ 
Carbon Disulfide ................... 
1,l-Dichloroethene ................. 
1,l-Dichloroethane ................. 
Trans-1,2-Dichloroethene ........... 
Chloroform ......................... 
1,2-Dichloroethane ................. 
2-Butanone. ........................ 
I,l,l-Trichloroethane .............. 
Carbon Tetrachloride ............... 
Vinyl Acetate...................... 
Bromodichloromethane ............... 
1.2-Dichloropropane ................ 
Trans-1,3-Dichloropropene .......... 
Trichloroethene .................... 
Dibromochloromethane ............... 
1,1,2-Trichloroethane .............. 
Benzene..................... ....... 
cis-1,3-Dichloropropene ............ 
2-Chloroethylvinylether ............ 
Bromoform. ......................... 
4-Methyl-2-pentanone ............... 
2-Hexanone ......................... 
Tetrachloroethene .................. 
1,1,2,2-Tetrachloroethane .......... 
Toluene ............................ 
Chlorobenzene.. .................... 
Ethylbenzene ....................... 
Styrene ............................ 
Total Xylenes ...................... 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
5 u  

5 u  
5 u  
5 u  

5 u  
5 u  

NR 

NR 

NR 
NR 
NR 
NR 
5 u  

5 u  
NR 

NR 
NR 
NR 
NR 
NR 
NR 
5 u  
NR 
NR 
NR 
NR 
NR 
NR 

97 % 
104 % 
80 % 

. _ _ _ _ _ _ _ _ _ _ - - - _ _ -  

IO u 
10 u 
10 u 
10 u 
17 
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
10 u 
5 u  
5 u  
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

5 u  
10 u 
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

% 
% 
% 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
4 u  

4 u  
4 u  
4 u  

4 u  
4 u  

NR 

NR 

NR 
NR 
NR 
NR 
4 u  

4 u  
NR 

NR 
NR 
NR 
NR 
NR 
NR 
4 u  
NR 
NR 
NR 
NR 
NR 
NR 

0187-881-054 
32-86-04-15-87 
Water 
UG/L 
1 

- - - - - - - - - - - _ _ _ _ _ - _  

NR 
NR 
NR 
NR 
NR 
NR 
NR 
4 u  

4 u  
4 u  
4 u  

4 u  
4 u  

NR 

NR 

NR 

NR 
NR 
NR 
4 u  

4 u  
NR 

NR 
NR 
NR 
NR 
NR 
NR 
4 u  
NR 
NR 
NR 
NR 
NR 
NR 

Modifiers: U=Analyzed, not detected. J=Present below detection limit. B=Present in blank. NS=Not spiked. %=Percent recovery. 



RFW Batch ID: 
Customer I D :  

Matrix: 
Units: 

Dilution Factor: 

Surrogate Recovery 

Chloromethane ...................... 
Bromomethane ....................... 
Vinyl Chloride ..................... 
Chloroethane ....................... 
Methylene Chloride. ................ 
Acetone ............................ 
Carbon Disulfide ................... 
1,l-Dichloroethene ................. 
1,l-Oichloroetha n e . . . . . . . . . . . . . . . . .  
Trans-1,2-Dichloroethene ........... 
Chloroform. ........................ 
1,2-Dichloroethane ................. 
2-Butanone.... ..................... 
l,l,l-Trichloroethane .............. 
Carbon Tetrachloride ............... 
Vinyl Acetate ...................... 
Eromodichloromethane ............... 
1,2-Dichloropropane ................ 
Trans-1.3-Dichloropropene .......... 
Trichloroethene .................... 
Dibromochloromethane ............... 
1,1,2-Trichloroethane .............. 
Benzene. ........................... 
cis-t,3-0ichloropropene ............ 
2-Chloroethylvinylether ............ 
Bromoform. ......................... 
4-Methyl-2-pentanone ............... 
2-Hexanone ......................... 
Tetrachloroethene .................. 
1,1,2,2-Tetrachloroethane .......... 
Toluene ............................ 
Chlorobenzene ...................... 
Ethylbenzene ....................... 
Styrene ............................ 
Total Xylenes ...................... 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
4 u  

4 u  
4 u  
4 u  

4 u  
4 u  

NR 

NR 

NR 
NR 
NR 
NR 
4 u  

4 u  
NR 

NR 
NR 
NR 
NR 
NR 
NR 
4 u  
NR 
NR 
NR 
NR 
NR 
NR 

.._. 

0387-881 - 120 
32-86-09-22-87 
Water 
UG/L 

% 
% 
% 

NR 
NR 
NR 
NR 
NR 
NR 
NR 

NR 
5 u  

5 u  
5 u  
5 u  

5 u  
5 u  

NR 

NR 
NR 
NR 
NR 
5 u  

5 u  
NR 

NR 
NR 
NR 
NR 
NR 
NR 
5 u  
NR 
NR 
NR 
NR 
NR 
NR 

0487-881-070 
32-86-12-16-87 
Water 
UG/L 
1 .o _ _ _ _ _ _ - _ _ - _ _ _ _ _ _  

116 % 
76 % 
92 % 

0188-881-027 
39-87- 03- 16-88 
Water 
UG/L 
1 .o 

- - _ - - - - - - _ _ _ _ _ - _ _  

99 % 
105 % 
81 % 

lo u 
10 u 
10 u 
10 u 

10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
10 u 
5 u  
5 u  
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

NR 
5 u  
10 u 
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

14-00 

10 u 
10 u 
10 u 
10 u 
13 
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

1.0 u 
5 u  
5 u  
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

5 u  
10 u 
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

Mcdif iers: U=Analyzed, not detected. J=Present below detection 1 imit. Elpresent in blank. NS=Not spiked. %=Percent recovery. 



_ - -  - -  
Surrogate Recovery 

Toluene-d8: 92 % 
Brmfluorobenzene: 104 X 

1,2-Dichloroethane-d4: 96 % 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Ana 1 yt es 

Chloromethane.. . . . . . . . . . . . . . . . . . . . . 
Branomethane ....................... 
Vinyl Chloride ..................... 
Chloroethane ....................... 
Methylene Chloride ................. 
Acetone............................ 
Carbon Disulfide. .................. 
1,l-Dichloroethene ................. 
1.1-Dichloroethane ................. 
Trans-1,2-Dichloroethene ........... 
Chloroform ......................... 
1,2-Dichloroethane ................. 
2-Butanone ......................... 
l,l,l-Trichloroethane .............. 
Carbon Tetrachloride ............... 
Vinyl Acetate. ..................... 
Brmdichloromethane. .............. 
1,2-Dichloropropane ................ 
Trans-1,3-Dichloropropene .......... 
Trichloroethene .................... 
Di bromochloromethane.. . . . . . . . . . . . . . 
1,1,2-Trichloroethane .............. 
Benzene ............................ 
cis-1,3-Dichloropropene ............ 
2-Chloroethylvinylether ............ 
Bromoform .......................... 
4-Methyl-2-pentanone ............... 
2-Hexanone ......................... 
Tetrachloroethene .................. 
1,1,2,2-Tetrachloroethane .......... 
Toluene ............................ 
Chlorobenzene ...................... 
Ethylbenzene ....................... 
Styrene ............................ 
Total Xylenes ...................... 

10 u 
10 u 
10 u 
10 u 
4 J  
7 BJ 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
10 u 
5 u  
5 u  
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
10 u 
5 u  
10 u 
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

90 % 
100 % 
98 X 

.__________-- -_____-- - -  

lo u 
10 u 
10 u 
10 u 
5 u  
5 BJ 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
10 u 
5 u  
5 u  
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
10 u 
5 u  
10 u 
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

8609-049-041 
G168609860 
Water 
UG/L 
1 

10 u 
10 u 
10 u 
10 u 
5 u  
7 BJ 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
10 u 
5 u  
5 u  
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
10 u 
5 u  
10 u 
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

8612-002-061 
G238611860 
Water 
UG/L 
1 

_ - - - _ _ _ _ _ _ _ _ _ _ _ _ _ _  

10 u 
10 u 
10 u 
10 u 
5 u  
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
10 u 
5 u  
5 u  
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
10 u 
5 u  
10 u 
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

Modifiers: U=Analyzed, not detected. J=Present below detection limit. B=Present in blank. NS=Not spiked. %=Percent recovery. 



Toluene-d8: 96 % 96 % 
Brmfluorobenzene: 96 % 94 % 

1,2-Dichloroethane-d: 90 % 90 % ------_-------_--_---------------------------------------.---------..------------ 
Ana 1 ytes 

Chloromethane ...................... 
Bromomethane. ...................... 
Vinyl Chloride. .................... 
Chloroethane ....................... 
Methylene Chloride ................. 
Acetone ............................ 
Carbon Disulfide ................... 
1.1-Dichloroethene ................. 
1,l-Dichloroethane ................. 
Trans-1,2-Dichloroethene ........... 
Chloroform ......................... 
1,2-Dichloroethane ................. 
2-Butanone ......................... 
I,l,l-Trichloroethane ............-. 
Carbon Tetrachloride ............... 
Vinyl Acetate...................... 
Bromodichloromethane ............... 
1,2-Dichloropropane ................ 
Trans-l,3-DichLoropropene .......... 
Trichloroethene, ...,............... 
Di bromochlorcinethane.. . . . . . . . -. . . . . 
1,1,2-Trichloroethane .............. 
Benzene.. .......................... 
cis-1,3-Dichloropropene ............ 
2-Chloroethylvinylether ............ 
Bromoform .......................... 
&Hethy\ -2-pentanone.. . . . . . . , . . . . . . 
2-Hexanone ......................... 
Tetrachloroethene. .,............... 
1,1,2,2-Tetrachloroethane .......... 
Toluene ............................ 
Chlorobenzene ...................... 
Ethylbenzene ....................... 
Styrene ............................ 
Total Xylenes .... ... . ... . .. . .... . .. 

10 u 
10 u 
10 u 
10 u 
5 u  
21 B 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

5 u  
5 u  
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
10 u 
5 u  
10 u 
10 u 
5 u  
5 u  
2 J  
5 u  
5 u  
5 u  
5 u  

15 

10 u 
10 u 
10 u 
10 u 
2 J  
7 JB 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
10 u 
5 u  
5 u  
10 u 
5 u  
5 u  
5 u  
1 J  
5 u  
5 u  
5 u  
5 u  
10 u 
5 u  
10 u 
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

. - .  

8609-051-016 
G308609860 
Uater 
UG/L 
1 _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _  

96 % 
98 % 
104 % 

10 u 
10 u 
10 u 
10 u 
5 u  
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

10 u 
5 u  
5 u  
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
10 u 
5 u  

10 u 
10 u 
2 J  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

8611-014-041 
G328611860 
Water 
UG/L 
1 

._- -_-__-____--__-  

98 % 
94 % 
96 % 

IO u 
10 u 
10 u 
10 u 
5 u  

10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
9 J  
5 u  
5 u  
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
10 u 
5 u  
10 u 
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

Modifiers: U=Analyzed, not detected. J=Present below detection limit. B=Present in blank. NS=Not spiked. %=Percent recovery. 



RADIONUCLIDES 

SOLAR POND CLOSURE CHARACTERIZATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY 1988 APPENDICES 



0188-881-022 
0187-881-061 
0287-881-039 
0387-881-049 
0487-881-045 
0188-881-024 
0187-881-063 
0287-881-041 
0387-881-058 
0487-881-061 
0487-881-079 
0188-88 1-03 7 
0487-881-080 
0187-881-021 
0188-881-033 
0287-881-066 
0387-881-089 
0487-881-081 
0187-881-026 
0188-881-034 
0187-881-058 
0287-881-071 
0487-881-059 
0487-881-082 
0188-881-032 
0187-881-030 
0187-881-057 
0287-881-078 
0387-881-105 
0188-88 1-035 
0187-881-031 
0187-881-056 
0287-881-073 
0387-881-106 
0487-881-060 
0188-881-027 
1000-000-251 
1000-000-253 
1000-000-257 
1000-000-271 

14-86-03-15-88 
14-86-04-16-87 
14-86-06-10-87 
14-86-08-06-87 
14-86-12-09-87 
16-86-03-15-88 
16-86-04-22-87 
16-86-06-10-87 
16-86-08-07-87 
16-86-12-18-87 
23-86-01-16-88 
23-86-03-22-88 
25-86-01-16-88 
25-86-03-18-87 
25-86-03-22-88 
25-86-06-24-87 
25-86-08-28-87 
25-86D-01-16-88 
27-86-03-19-87 
27-86-03-22-88 
27-86-04-15-87 
27-86-06-24-87 
27-86-12-17-87 
30-86-01-16-88 
30-86-03-17-88 
30-86-03-23-87 
30-86-04-15-87 
30-86-06-24-87 
30-86-09-24-87 
32-86-03-22-88 
32-86-03-23-87 
32-86-04-15-87 
32-86-06-29-87 
32-86-09-23-87 
32-86-12-17-87 
39-87 -03 -17-88 
G148609860 
G148609862 
6168609860 
G328611860 

22756-5-2 
22756-5-4 
22756-5-5 
23088-3-2 



SOLAR POND BEDROCK WELLS 
RADIOCHEMISTRY 

DATA SUMMARY REPORT 

RFW Batch ID: 0188-881-022 0187-881-061 0287-881-039 
Customer ID: 14-86-03-15-88 14-86-04-16-87 14-86-06-10-87 

Matrix: Water Water Water 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Radio Chemistry 

Gross Alpha ........................ 
Gross Beta ......................... 
Uranium 233, 234... ................ 
Uranium 235... ..................... 
Uraniun 238 ........................ 
Strontium 89, 90 ................... 
Plutoniun 239, 240. ................ 
Americium 241 ...................... 
Cesium 137... ...................... 
Tritium ............................ 

0 +/- 5 
7 +/- 11 

1.1 +/- 0.2 
0.00 +/- 0.06 
0.30 +/- 0.12 

0.00 +/- 0.40 
0.00 +/- 0.61 

< 210 

pCi/L 
pci/l 
pci/l 
pci/l 
pci/l 

pci/l 
pci/l 

pci/L 

4 +/- 6 
-11 +/- 3 
2.6 +/- 1.9 
.23 +/- .78 
0.2 +/-  1.0 

1.2 +/- 0.9 
0.0 +/- 1.2 

1.38 

NR 
<110 PC/ 1 

4 + / -  6 
45 +/- 16 
13 +/-  2 

0.66 +/-  0.44 
14 +/ -  2 

<I .o 
0.0 +/-  0.8 
0.0 +/-  1.2 

NR 

<I10  

pci/l 
pci/t 
pci/L 
pci/l 
pci/L 
pci/l 
pci/L 
pci/L 

pci/I 

Sample Information 

RFW Batch ID: 0387-881-049 

Matrix: Water 
Customer ID: 14-86-08-06-87 

0487-881-045 
14-86-12-09-87 
Water 

0188-881-024 
16-86-03-15-88 
Water 

Gross Alpha ........................ 
Gross Beta.. ....................... 
Uranium 233, 234. .................. 
Uranium 235 ........................ 
Uranium 238 ........................ 
Strontium 89, 90. .................. 
Plutonium 239, 240 ................. 
Americium 241. ..................... 
Cesium 137 ......................... 
Tritium.. .......................... 

9 +/- 20 
22 +/- 47 

1.6 +/- 1.5 
0.1 +/- 0.4 

-0.9 +/-  1.0 
<I .o 

.25 +/- .82 

.04 +/- .40 

<492 

pci/l 
pci/l 
pci/l 
pci/l 
pci/l 
pci/l 
pci/l 
pci/l 

pci/L 

5 +/-  8 
-4 +/- 12 

1.1 + / -  0.2 
0.00 +/-  .02 

-22 +/-  -12 
<I .o 
0.00 +/ -  .37 
0.00 +/-  .13 

<210 

pci/L 
pci/L 
pci/L 
pci/I 
pci/l 
pci/l 
pci/L 
pci/1 

pci/1 

-1 + / -  6 
12 + / -  56 

1.1 + / -  0.2 
0.06 + / -  0.07 
0.52 +/ -  0.15 

0.00 +/ -  0.40 
0.03 + / -  0.14 

< 200 

pci/I 
pci/L 
pci/I 
pci/I 
pci/L 

pci / I 
pci/I 

pci/l 



27 +/- 13 pci/l 29 + / -  31 pci/l 
Gross Beta......................... 21 +/- 50 pc/l 61 +/- 14 pci/l 18 + / -  45 pci/L 
Uranium 233, 234... ................ 1.0 +/- 0.8 pc/l 0.56 +/- 0.69 pci/l 2.3 +/ -  1.8 pci/l 

Gross Alpha ........................ 27 +/- 9 pf/l 

Uranium 235. ....................... .40 +/- .46 pc/l 0.08 +/-  0.35 pci/l 1.3 + / -  1.2 pci/l 
Uranium 238. ....................... .48 +/- .53 pc/l 1.1 +/- 0.6 pci/l -0.4 +/-  1.2 pci/ 
Strontium 89, 90. .................. 1.53 pc/ 1 1 .o pci/l 1.3 pci/ 
Plutonium 239, 240 ................. 0.3 +/- 1.1 pc/l 0.0 +/-  0.66 pci/l -.03 +/-  -21 pci/ 

..................... .IO +/-  .33 pci/ Americium 241. 0.4 +/- 1.6 pc/l 0.0 +/- 1.3 pci/l 
Cesium 137 ......................... NR NR 
Triti um............................ <I 10 pc/ 4 1 0  pci/L 6 4 0  pci/ 

RFU Batch ID: 0487-881-061 
Customer I D :  16-86-12-18-87 

0487-881-079 
23-86-01-16-88 

Gross Alpha ........................ 
Gross Beta ......................... 
Uranium 233, 234. .................. 
Uranium 235 ........................ 
Uranium 238 ........................ 
Strontium 89, 90 ................... 
Plutonium 239, 240 ................. 
Americium 241 ...................... 
Cesium 137 ......................... 
Tritium ............................ 

8 +/- 11 
24 +/-  12 
.63 +/- .33 

0.00 +/- .IO 

<1 .o 
0.00 +/- .18 

.i4 +I- .la 

<210 

pci/L 
pcifl 
pci/l 
pci/l 
pci/l 
pci/ 1 
wi/l 

pci/l 

1 1  +/-  8 
28 +/-  13 
2.7 +/-  0.4 
-06 +/-  .06 
1.1 +/ -  0.2 

<1 .o 
0.00 +/-  .16 

.01 +/-  .ll 

<220 

pci/l 
pci/\ 
pci/l 
pci/l 
pci/l 
pci/l 
pci/l 
pci/L 

pci/L 

0188-881-037 
23-86-03-22-88 
Water 

0 + / -  9 pci/ 
17 +/ -  23 pci/ 

0.05 + / -  0.10 pci/ 
2.9 + / -  0.4 pci/ 
0.14 + / -  0.08 pci/ 

0.00 + / -  0.71 pci/ 
0.05 +/ -  0.10 pci/ 

< 210 pci/ 



0187-881 -021 
25-86-03-18-87 
Water ____________________-.-------- 

Radio Chemistry 

Gross Alpha ........................ 
Gross Beta.................. ....... 
Uranium 233, 234... ................ 
Uranium 235 ........................ 
Uraniun 238 ........................ 
Strontium 89, 90 ................... 
Plutonium 239, 240 ................. 
Americim 241 ...................... 
Cesium 137 ......................... 
Tritium ............................ 

13 +/- 11 
13 +/-  14 

6.6 +/- 1.1 
-19 +/- .14 
2.1 +/- 0.5 

4 . 0  
0.00 +/- -24 
0.00 +/- .10 

<220 

pci/l 
pci/l 
pci/l 
pci/l 
pi/[ 
pci/L 
pci/l 
pci/l 

pci/l 

140 +/- 26 pci/l 
116 +/- 31 pci/l 
9.1 +/- 2.6 pci/l 
0.06 +/- 0.66 pci/l 
7.0 +/- 1.9 pci/l 
1.8 pci/l 

0.08 +/-  0.80 pci/l 
0.0 +/- 8.4 pci/l 

210 pci/l 
NR 

Sample Information 

RFU Batch ID: 0287-881-066 0387-881-089 

Matrix: Water Water 
Customer ID: 25-86-06-24-87 25-86-08-28-87 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Radio Chemistry 

Gross Alpha ........................ 
Gross Beta.... ..................... 
Uranium 233, 234 ................... 
Uranium 235 ........................ 
Uranium 238 ........................ 
Strontium 89, 90.. ................. 
Plutonium 239, 240 ................. 
Americium 241.. .................... 
Cesiun 137. ........................ 
Tritium ............................ 

18 +/- 12 
6 +/- 8 

2.3 +/-  0.9 
0.06 +/- 0.33 
1.8 +/- 0.8 
2.3 
0.0 +/-  0.79 
0.0 +/-  1.3 
NR 

<110 

pci/l 
pci/l 
pci/l 
pci/l 
pci/L 
pci/L 
pci/L 
pci/L 

pci/L 

16 +/-  41 
54 +/-  52 

1.4 +/- 1.7 
0.6 +/-  0.7 
2.4 +/-  1.7 

<1 .o 
.29 +/-  -77 

-.04 +/- .18 

<492 

pci/l 
pci/l 
pci/l 
pci/l 
pci/L 
pci/L 
pci/l 
pci/l 

pci/l 

0 +/ -  10 pci/L 
13 +/-  22 pci/l 

4.3 +/-  0.7 pci/l 
0.26 + / -  0.14 pci/L 
1.1 +/-  0.3 pci/L 

0.03 +/-  0.30 pci/l 

< 210 pci/L 

0487-881-081 
25-86D-01-16-88 
Water 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

3 + / -  8 
13 + / -  14 

5.1 + / -  0.8 
. I8 + / -  .09 
1.4 + / -  0.3 

0.00 +/-  .49 

<220 

pci/l 
pci/l 
pci/l 
pci/L 
pci/l 

pci/i 

pci/l 



RFW Batch ID: 0187-881-026 

Matrix: Water 
Customer ID: 27-86-03-19-87 

01 88-881 -034 
27-86-03-22-88 
Water 

0187-881-058 
27-86-04- 15-87 
Water 

Gross Alpha ........................ 
Gross Beta ......................... 
Uranium 233, 234 ................... 
Uranium 235 ........................ 
Uranium 238 ........................ 
Strontium 89, 90 ................... 
Plutonium 239, 240 ................. 
Americium 241. ..................... 
Cesium 137 ......................... 
Tritium... ......................... 

Gross Alpha ........................ 
Gross Beta. ........................ 
Uranium 233, 234 ................... 
Uranium 235 ........................ 
Uranim 238 ........................ 
Strontium 89, 90 ................... 
Plutonium 239, 240 ................. 
Americium 241 ...................... 
Cesium 137 ......................... 
Tritium ............................ 

32 +/-  14 pci/l 
73 +/- 10 pci/l 

1.8 +/- 1.7 pci/l 
0.23 +/- 0.7'7 pci/l 
2.6 +/- 1.7 pci/l 
1.8 pci/l 
0.0 +/- 0.94 pci/l 
0.0 +/- 1.6 pci/l 

(110 pci/l 
NR 

0287-881-071 
27-86-06-24-87 
Water 

6 +/-  8 
15 +/- 59 

1.7 +/- 0.9 
0.0 +/- 0.31 

0.97 +/- 0.61 
<1 .o 
0.5 +/-  0.7 
0.2 +/- 1.2 
NR 

(110 

pci/l 
pci/l 
pci/l 
pci/l 
pci/l 
pci/L 
pci/l 
pci/l 

pci/l 

-1 +/-  9 pci/l 
11 +/- 22 pci/L 

0.00 +/-  0.18 pci/l 
0.00 +/- 0.51 pci/l 

210 pci/l 

7 + / -  9 
21 +/ -  20 

1.1 +/-  0.9 
. I9 +/-  .41 
.39 +/ -  .59 

0.0 +/-  .79 
0.2 + / -  1.9 

NR 

NU 
<I10 

pc/ L 
pc/ 1 
pc/ L 
pc/ 1 
pc/ 1 

pc/ 1 
pc/ L 

pc/ I 

3 +/ -  5 
5 +/-  11 

.55 +/-  .17 
0.00 +/-  .05 
-45 +/-  . I 4  

<1 .o 
0.00 +/- .16 
0.00 +/-  .69 

pci/1 304 + / -  69 
pci/l 215 + / -  20 
pci/l 160 +/ -  34 
pci/t 5.2 + / -  1.4 
pci/L 100 + / -  22 
pci/l 5.6 
pci/l 0.00 +/-  .37 
pci/l 

pci/ 
pci/ 
pci/ 
pci/ 
pci/ 
pci/L 
pci/( 

<210 pci/l 7900 +/-  200 pci/L 



RFW Batch ID: 0188-881-032 0187-881-030 
Customer ID: 30-86-03-17-88 30-86-03-23-87 

Matrix: Water Water 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Radio Chemistry 

Gross Alpha ........................ 
Gross Beta......................... 
Uranium 233, 234 ................... 
Uranium 235.... .................... 
Uranium 238. ....................... 
Strontium 89, 90. .................. 
Plutonium 239, 240 ................. 
Americium 241 ...................... 
Cesium 137 ......................... 
Tritium ............................ 

320 +/-  60 pci/l 261 +/- 41 
250 +/-  40 pci/l 219 +/- 30 

19 +/-  42 
10 +/- 6 

125 +/- 29 
5.01 

0.00 +/- 0.74 pci/l 0.0 +/- 1.9 
1.1 +/-  9.9 
NR 

6300 +/- 200 pci/l 6400 

pci/l 
pci/l 
pci/l 
pci/l 
pci/l 
pci/l 
pci/l 
pci/l 

pci/L 

RFW Batch ID: 0287-881-078 
Customer ID: 30-86-06-24-87 

0387-881 - 105 
30-86-09-24-87 

Matrix: Water Water 

158 +I- 124 pc/i 
178 +/-  50 pc/L 
370 +/-  250 pc/L 

32 +/ -  67 pc/l 

0.0 + / -  3.8 pc/l 

0.0 +/ -  57 pc/L 

6.61 pc/ L 

0.0 +/-  1.2 pc/l 

8500 PC/ I 
N R  

0188-881-035 
32-86-03-22-88 
Water 

Gross Alpha ........................ 
Gross Beta ......................... 
Uranium 233, 234 ................... 
Uranium 235 ........................ 
Uranium 238 ........................ 
Strontium 89, 90 ................... 
Plutonium 239, 240 ................. 
Americium 241. ..................... 
Cesium 137 ......................... 
Tritium. ........................... 

327 +/-  182 
372 +/- 58 
150 +/- 50 
6.2 +/-  44 
97 +/- 34 

4.3 +/-  0.8 
0.0 +/- 0.55 
0.0 +/- 1.3 
NR 

9800 

pci/l 
pci/l 
pci/l 
pci/l 
pci/l 
pci/l 
pci/l 
wi/l 

pci/l 

221 +/-  224 
121 +/- 60 

139.6 +/-  21.1 
6.5 +/- 2.0 

93.1 +/-  14.7 

-0.2 +/- 1.1 
-.04 +/- .96 

NR 

8611 +/-  825 

pci/l 
pci/l 
pci/l 
pci/l 
pci/l 

pci/l 
pci/l 

pci/l 

0 +/ -  9 pci/L 
5 + / -  22 pci/i 

0.33 + / -  0.15 pci/i 
0.14 +/ -  0.10 pci/l 
1.7 +/ -  0.3 pci/L 

0.00 + / -  0.38 pci/l 
0.10 + / -  0.10 pci/L 

210 pci/l 



Sample Information 

Gross Alpha ........................ 
Gross Beta.............. ........... 
Uraniun 233, 234 ................... 
Uranium 235 ........................ 
Uranium 238 ........................ 
Strontium 89, 90 ................... 
Plutonium 239, 240 ................. 
Americium 241... ................... 
Cesium 137 ......................... 
Tritium. ........................... 

28 +I- 13 

1.3 + I -  0.8 

1.6 +/- 0.8 

0.0 +I- 1.8 

38 +/- 5 

0.18 +/- 0.36 

<0.6 
0.24 +/- 0.70 

NR 
<110 

pci/l 
pci/l 
pci/l 
pci/l 
pci/L 
pci/L 
pci/l 
pci/l 

pci/l 

60 +/-  28 pc/L 
27 +/-  24 pc/l 
2.4 +/- 1.1 pc/l 
.001 +/- -43 pc/l 
.a7 +I- .87 PC/L 

2.66 pc/ 1 

0.0 +/- 1.2 pc/l 

410 pc/ t 

0.0 +/-  1.3 pc/l 

NR 

RFU Batch ID: 0387-881-106 

Matrix: Water 
Customer ID: 32-86-09-23-87 

0487-881-060 
32-86-12-17-87 
Water 

Gross Alpha ........................ 
Gross Beta............ ............. 
Uranium 233, 234. .................. 
Uranium 235 ........................ 
Uranium 238 ........................ 
Strontium 89, 90 ................... 
Plutonium 239, 240 ................. 
Americium 241 ...................... 
Cesium 137. ........................ 
Tritium ............................ 

-2 +/- 19 pci/l 
6 +/- 40 pci/L 

-0.1 +/- 0.7 pci/l 
3.2 +/- 1.0 pci/l 

<1 .o pci/l 
0.2 +/-  1.0 pci/L 

-.04 +/- .26 pci/l 

0.6 +/- 1.3 pci/l 

<472 

5 +/-  6 
-3 +/-  10 

0.00 +/-  .02 
-32 +/-  .13 

<1 .o 
0.00 +/- .21 
0.00 +/- .14 

.a9 +I- .21 

<210 

pci/l 
pci/l 
pci/l 
pci/l 
pci/l 
pci/l 
pci/l 
pci/L 

pci/l 

-3 +/-  4 
6 +/-  3 

0.57 +/-  0.73 
0.0 +/-  0.37 
0.52 +/-  0.54 
<1 .o 

0.0 +/-  .67 
0.0 +/ -  1.2 
NR 

<I10 

pci/l 
pci/L 
pci/t 
pci/l 
pci/L 
pci/l 
pci/L 
pci/l 

pci/l 

-2 +/ -  3 pci/ 
1 +/- 1 1  pci/ 

0.78 +/ -  0.16 pci/ 
0.01 +/-  0.06 pci/ 
0.33 +/-  0.11 pci/ 

0.01 + / -  0.10 pci/l 
0.00 + / -  0.11 pci/L 

< 210 pci/L 



Gross Alpha ........................ 
Gross Beta......................... 
Uraniun 233, 234 ................... 
Uranium 235. ....................... 
Uraniun 238. ....................... 
Strontium 89, 90 ................... 
Plutonium 239, 240 ................. 
Americium 241 ...................... 
Cesium 137 ......................... 
Triti un............................ 

54 +/- 24 pci/l 
36 +/- 12 pci/l 
7.4 +/- 0.7 pci/l 

2.8 +/- 0.4 pci/l 

-0.04 +/-  0.07 pci/L 
0.01 +/- 0.03 pci/l 

-0.09 +/- 0.22 pci/ml 

NR 

NR 

NR 

71 +/- 31 pci/l 
68 +/- 13 pci/l 
6.8 +/- 1.8 pci/l 
NR 
4.4 +/- 1.4 pci/l 

-0.25 +/-  0.98 pci/l 
0.21 +/- 0.38 pci/l 

0.00 +/- 0.22 pci/ml 

NR 

NR 

22 +/-  20 pci/l 
33 +/-  21 pci/\ 
3.0 +/-  1.0 pci/l 
NR 
2.1 +/-  0.8 pci/l 

-0.48 +/-  0.67 pci/l 
0.01 +/- 0.25 pci/l 

0.11 +/ -  0.23 pci/mi 

NR 

NR 

Gross Alpha ........................ 
Gross Beta ......................... 
Uranium 233, 234 ................... 
Uranium 235 ........................ 
Uranium 238 ........................ 
Strontium 89, 90. .................. 
Plutonium 239, 240 ................. 
Americium 241 ...................... 
Cesiun 137 ......................... 
Tritium ............................ 

130 +/- 70 pci/l 
200 +/- 30 pci/L 
13 +/-  3 pci/l 
NR 
10 +/- 2 pci/l 
NR 
0.8 +/- 1.0 pci/l 

-0.06 +/- 0.75 pci/l 
NR 

0.10 +/- 0.20 pci/ml 



INORGANICS 

SOLAR POND CLOSURE CHARACTERIZATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY 1988 APPENDICES 



RFW Batch ID .................... 
0188-881-022 
0187-881-061 
0287-88 1-042 
0387-881-073 
0487-881-037 
0188-881-024 
0187-881-063 
0287-881-044 
0387-881-079 
0487-881-061 
0487-881-077 
0187-881-022 
0188-881-037 
0487-881-078 
0187-881-023 
0188-881-033 
0287-88 1-07 1 
0387-881-108 
0487-881-082 
0187-881-027 
0188-881-034 
0187-881-058 
0287-88 1-072 
0387-881-120 
0487-881-055 
0487-881-079 
0188-881-032 
0187-881-031 
0187-881-057 
0287-881-074 
0387-881-122 
0188-881-035 
0187-881-032 
0187-881-056 
0287-881-080 
0387-881-119 
0487-881-056 
0188-881-027 
8609-049-028 
8609-049-038 
8609-049-043 
8609-051-018 
8611-014-043 

14-86-03-15-88 
14-86-04-16-87 
14-86-06-10-87 
14-86-08-06-87 
14-86-12-08-87 
16-86-03-15-88 
16-86-04-22-87 
16-86-06-10-87 
16-86-08-07-87 
16-86-12-17-87 
23-86-01-15-88 
23-86-03-18-87 
23-86-03-22-88 
25-86-01-15-88 
25-86-03-18-87 
25-86-03-22-88 
25-86-06-24-87 
25-86-08-28-87 
25-86DUP-01-15-88 
27-86-03-19-87 
27-86-03-22-88 
27-86-04-15-87 
27-86-06-24-87 
27-86-09-2 3-87 
27-86-12-16-87 
30-86-01-15-88 
30-86-03-17-88 
30-86-03-23-87 
30-86-04-15-87 
30-86-06-24-87 
30-86-09-24-87 
32-86-03-22-88 
32-86-03-23-87 
32-86-04-15-87 
32-86-06-29-87 
32-86-09-23-87 
32-86-12-16-87 
39-87-03-17-88 
G148609860 
G148609862 
G168609860 
G308609860 
G328611860 



C03= as CaC03 ..................... 
H C W -  as CaC03 ..................... 206 mg/l 
Chloride. 80.5 mg/ 1 
Sulfate. 480 mg/ 1 

.......................... 
........................... 

pH ................................. 
Fluoride ........................... 
Sulfide ............................ 
Cyanide, Total ..................... 
Hexavalent Chromium (Cr+6) ......... 
Total Suspended Solids ............. 
% Solids ........................... 

Nitrate-Nitrite-Nitrogen ........... 0.02 u mg/l 

Total Dissolved Solids ............. 1367 mg/l 

340 mg/ 1 
79.2 mg/ 1 
550 mg/ 1 

0.60 ng/ 1 

1.0 U mg/l 

1303 mg/ 1 

Water 

NR 
332 

570 
81 .7 

0.20 u 

1.0 u 

1331 

C03= as CaC03 ..................... 
Chloride. .......................... 83.2 mg/l 

pH ................................. 
Fluoride ........................... 
Sulfide ............................ 
Cyanide, Total 1 U mg/I 
Hexavalent Chromium (Cr+6) ......... 
Total Suspended Solids ............. 
X Solids ........................... 

HC03- as CaC03 ..................... 347 mg/l 

Sulfate ............................ 148 mg/l  

Nitrate-Nitrite-Nitrogen ........... 0.20 u mg/l 

..................... 
Total Dissolved Solids ............. 1292 mg/ I 

NR 
384 mg/ 1 
78.9 mg/ L 
562 mg/ 1 

0.04 

NR 

1358 

mg/ 1 

210 mg/ 
208 mg/ 

430 w 

0.06 w 

mg/ 1 1462 ng/ 1 



Inorganics 

RFW Batch ID: 0187-881-063 

Matrix: Water 
Customer ID: 16-86-04-22-87 

. - - - - - _ - _ - - - - - - - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - - -  

C03= as CaC03.. ................... 
HC03- as CaC03 ..................... 368 
Chloride ........................... 242 
Sulfate. ........................... 1 79 
pH ................................. 
Fluoride ........................... 
Nitrate-Nitrite-Nitrogen ........... 0.60 
Sulfide ............................ 
Cyanide, Total ..................... 1.0 u 
Hexavalent Chromium (Cr+6) ......... 
Total Dissolved Solids ............. 2489 
Total Suspended Solids.. ........... 
X Solids ........................... 

NR 
348 
202 
175 

0.20 u 

1.0 u 

1470 

364 
20 1 
495 

0.29 

1 u  

1442 

Sample Information 

C03= as CaC03 ..................... NR 
HC03- as CaC03 38 1 mg/ 1 ..................... 
Chloride .... 
Sulfate.. ... 
pH .......... 
Fluoride .... 
Ni trate-N i tr 

.... 

.... 

.... 

.... 
te-N 

................. 180 mg/ 1 
420 w/ 1 ................. 

................. 

................. 
trogen ........... 0.09 mg/l 

Sulfide ............................ 
Cyanide, Total ..................... NR 
Hexavalent Chrmiwn (Cr+6) ......... 
Total Dissolved Solids ............. 1459 mg/l 
Total Suspended Solids ............. 
% Solids ........................... 

NR 
190 mg/l 
172 mg/ 1 
321 mg/ 1 

0.02 U mg/1 

NR 

962 mg/ 1 



C03= as CaC03. .................... 
HC03- as CaC03... .................. 114 mg/ 1 
Chloride. .......................... 172 ms/ 1 
Sulfate. 290 ms/ 1 ........................... 
pH ................................. 
Fluoride.. ......................... 
Nitrate-Nitrite-Nitrogen ........... 0.07 mg/l 
Sulfide ............................ 
Cyanide, Total ..................... 
Hexavalent Chromium (Cr+6) ......... 
Total Dissolved Solids ............. 1040 ms/ 1 
Total Suspended Solids... .......... 
% Solids ........................... 

Sample Information 

C03= as CaC03 ..................... 
HC03- as CaC03. .................... 104 mg/ 1 
Chloride ........................... 43.2 mg/ 1 
Sulfate ............................ 1050 mg/ 1 
pH ................................. 
Fluoride ........................... 
Nitrate-Nitrite-Nitrogen ........... 0.12 mg/ 1 
Sulfide ............................ 
Cyanide, Total ..................... 
Hexavalent Chromium (Cr+6) ......... 
Total Dissolved Solids ............. 2293 mg/ 1 
Total Suspended Solids ............. 
X Solids ........................... 

NR 
437 mg/l 
44.9 mg/ 1 
1030 mg/ 1 

0.10 mg/ 1 

NR 

2337 mg/l 

NR 
390 
40.5 
400 

0.20 u 

1.0 u 

2242 

410 mg/ L 
52.5 mg/ 1 
1100 mg/ 1 

0.28 mg/ 1 

1.0 U mg/L 

2322 mg/ 1 

....................... 

407 mg/ I 
42.2 mg/ L 
1060 mg/ L 

0.45 mg/ 1 

1 U mg/L 

2265 ms/ I 



C03= as CaC03 ..................... NR 

HC03- as CaC03 435 mg/ 1 
Chloride ........................... 43.6 mg/l 
Sulfate. ........................... 1120 mg/l 
pH ................................. 
Fluoride ........................... 
Nitrate-Nitrite-Nitrogen ........... 0.10 mg/l 
Sulfide ............................ 
Cyanide, Total. .................... NR 
Hexavalent Chromium (Cr+6) ......... 
Total Dissolved Solids ............. 2297 mg/l 
Total Suspended Solids ............. 
% Solids ........................... 

..................... 180 mg/ 1 
144 mg/ l 
245 mg/ 1 

42.0 mg/ 1 

1.0 U mg/l 

793 mg/ l 

0188-881-034 
27-86-03-22-88 

102 mg/ 1 
163 mg/ 1 
220 mg/ 1 

0.43 mg/ 1 

818 mg/ 1 

RFW Batch ID: 0187-881-058 0287-881-072 0387-881-120 
Customer ID: 27-86-04-15-87 27-86-06-24-87 27-86-09-23-87 

Matrix: Water Water Water 
........................................................................................................................... 
Inorganics 

C03= as CaC03 ..................... 
HC03- as CaC03 ..................... 161 
Chloride .... 
Sulfate ..... 
pH .......... 
Fluoride .... 
Nitrate-Nitr 

...................... 167 

...................... 260 

...................... 

...................... 
te-Nitrogen ........... 0.20 u 

Sulfide ............................ 
Hexavalent Chromium (Cr+6) ......... 
Total Dissolved Solids ............. 
Total Suspended Solids ............. 
% Solids ........................... 

Cyanide, Total ..................... 1.0 u 

75 6 

mg/ 1 
NR 
168 mg/l 

0.20 U mg/ 

1.0 U mg/ 

812 mg/ 

186 mg/ 1 
166.8 mg/ 1 
340 mg/ 1 

0.20 U mg/1 

1 U mg/l 

842 mg/ 1 



C03= as CaC03 ..................... NR 
HC03- as CaC03 ..................... 184.2 mg/L 
Chloride 141 mg/ 1 
Sulfate ............................ 219 mg/l 

........................... 
pH. ................................ 
Fluoride ........................... 
Nitrate-Nitrite-Nitrogen ........... 0.40 mg/l 
Sulfide ............................ 
Cyanide, Total ..................... NR 
Hexavalent Chromium (Cr+6) ......... 
Total Dissolved solids ............. 823 mg/l 
Total Suspended solids ............. 
% Solids ........................... 

NR 
298 mg/ 1 
276 mg/ 1 
282 mg/ 1 

mg/ 1457 mg/l 1410 

NR 

13682 mg/ 1 10571 mg/ 

...... 

Sample Information 

C03= as CaC03 ..................... 
HC03- as CaC03 ..................... 334 mg/l 
Chloride. 
Sulfate.. 
pH. ...... 
Fluoride. 
Ni trate-N 

......................... 179 mg/l 

215 mg/ 1 ......................... 
......................... 
......................... 
trite-Nitrogen ........... 1440 mg/l 

Sulfide ............................ 
Hexavalent Chromium (Cr+6) ......... 
Cyanide, Total 1.0 u mg/l 

Total Dissolved solids ............. 8085 mg/ 1 
Total Suspended Solids ............. 
% Solids ........................... 

..................... 

0187-881-057 
30-86-04-15-87 

0287-881 -074 
30-86-06-24-87 

221 
215 
340 

8.40 

1 .o 

9430 

mg/ 1 

ms/ I 

mg/ 1 

NR 
297 
288 
280 

2040 

1.0 u 

13740 



C03= as CaC03..................... 
HC03- as CaC03 ..................... 301 
Chloride ........................... 318 
Sulfate. ........................... 301 
pH ................................. 
Fluoride ........................... 
Nitrate-Nitrite-Nitrogen ........... 1520 
Sulfide ............................ 
Cyanide, Total... .................. 1 u  
Hexavalent Chromium (Cr+6) ......... 
Total Dissolved Solids ............. 14019 
Total Suspended Solids ............. 
% Solids ........................... 

104 
121 

65.0 

0.04 

501 

mg/ 1 

mg/ 1 

223 mgf 1 
107 mgfl 

92.0 mgf t 

6.90 mgf I 

1.0 U mg/L 

5 23 mgf l 

Sample Information 

C03= as CaC03. .................... 
HC03- as CaC03.. ................... 195 
Chloride ........................... 107 
Sulfate ............................ 92.0 
pH. ................................ 
Fluoride ........................... 
Nitrate-Nitrite-Nitrogen ........... 1.88 
Sulfide ............................ 
Cyanide, Total ..................... 1.0 u 
Hexavalent Chromium (Cr+6) ......... 
Total Dissolved Solids ............. 5 75 
Total Suspended Solids ............. 
% Solids. .......................... 

UR 
175 
146 

57.0 

0.40 

1.0 u 

512 

mg/ 1 
mg/ 1 
mg/ 1 

mgf 1 

mg/ 1 

mgf 1 

187 mgf L 
121.7 mgf I 

66 mgf t 

0.46 mgf L 

1 U mgfl 

547 mgft 



C03= as CaC03.. ................... NR 
HC03- as CaC03 ..................... 198.1 mg/ 1 
Chloride ........................... 109 mg/l 
Sulfate ............................ 75.0 mg/l 
pH ................................. 
Fluoride ........................... 
Nitrate-Nitrite-Nitrogen ........... 0.19 mgl 
Sulfide ............................ 
Cyanide, Total ..................... NR 
Hexavalent Chromium (Cr+6) ......... 
Total Dissolved Solids ............. 507 mg/ 
Total Suspended Solids.... ......... 
% Solids ........................... 

46.3 mg/ L 
6.98 mg/ L 
134 mg/ 1 

0.10 mg/ 1 

296 mg/ 1 

160 mg/ 1 
310 mg/ 1 

5.0 U mg/l 

0.005 U mg/L 
10 U mg/l 

1200 mg/ 1 

RFW Batch ID: 8609-049-038 
Customer ID: GI48609862 

C03= as CaC03 ..................... 
HC03- as CaC03 ..................... 
Chloride ........................... 150 
Sulfate ............................ 490 
pH ................................. 
Fluoride.... ....................... 
Nitrate-Nitrite-Nitrogen ........... 5.0 U 
Sulfide ............................ 
Cyanide, Total ..................... 0.005 U 
Hexavalent Chromium (Cr+6) ......... 10 u 
Total Dissolved solids ............. 1100 
Total Suspended Solids ............. 
% Solids ........................... 

8609-049-043 
GI68609860 

8609-051-018 
G308609860 

Water Water 
....................................................................... 

mg/ 1 
mg/ 1 

220 mg/ 1 
510 mg/ 1 

5.0 U mg/l 

0.005 U mg/l 
10 U mg/l 

1400 mg/ 1 

430 mg/ I 
100 mg/ I 

9640 mg/ 1 

0.005 U mg/L 
10 U mg/I 

20000 mg/ I 



122 mg/L 

101 mg/ 

C03= as CaC03 ..................... 
HC03- as CaC03 ..................... 
Chloride. .......................... 
Sulfate. ........................... 
pH ................................. 
Fluoride... ........................ 
Nitrate-Nitrite-Nitrogen ........... 
Sulfide.. .......................... 
Cyanide, Total.. ................... 0.005 
Hexavalent Chromium (Cr+6) ......... 
Total Dissolved Solids. ............ 616 
Total Suspended Solids ............. 
% Solids... ........................ 



METALS 

SOLAR POND CLOSURE CHARACTERIZATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY 1988 APPENDICES 



0188-881-022 
0187-881-059 
0287-881-039 
0387-881-074 
0487-881-038 
0188-881-024 
0187-881-062 
0287-88 1-04 1 
0387-881-080 
0487-881-063 
0487-881-119 
0188-881-037 
0487-881-120 
0187-881-021 
0188-881-033 
0287-881-066 
0387-881-114 
0487-881-12 1 
0187-881-026 
0188-881-034 
0187-881-056 
0287-881-071 
0387-881-127 
0487-881-057 
0487-881-122 
0188-881-032 
0187-881-030 
0187-881-055 
0287-881-078 
0387-881-129 
0487-881-123 
0188-881-03 5 
0187-881-031 
0187-881-054 
0287-881-073 
0387-881-126 
0487-881-058 
0188-881-027 
8609-049-027 
8609-049-037 
8609-049-042 
8611-014-032 
8609-051-017 
8611-014-042 

14-86-03-15-88 
14-86-04-16-87 
14-86-06-11-87 
14-86-08-06-87 
14-86-12-09-87 
16-86-03-15-88 
16-86-04-22-87 
16-86-06-11-87 
16-86-08-07-87 
16-86-12-18-87 
23-86-01-16-88 
23-88-03-22-88 
25-86-01-16-88 
25-86-03-18-87 
25-86-03-22-88 
25-86-06-25-87 
25-86-08-28-87 
25-86D-01-16-88 
27-86-03-19-87 
27-86-03-22-88 
27-86-04-15-87 
27-86-06-25-87 
27-86-09-23-87 
27-86-12-17-87 
30-86-01-16-88 
30-86-03-17-88 
30-86-03-23-87 
30-86-04-15-87 
30-86-06-25-87 
30-86-09-24-87 
30-86D-01-16-88 
32-86-03-22-88 
32-86-03-23-87 
32-86-04-15-87 
32-86-06-30-87 
32-86-09-23-87 
32-86-12-17-87 
39-87-03-17-88 
G148609860 
G148609862 
G168609860 
G258611860 
G308609860 
G328611860 



RFW Batch ID: 0188-881-022 0187-881-059 0287-881-039 0387-881-074 
Cus t orner ID : 14-86- 03- 15 - 88 14-86-04-16-87 14-86-06-11-87 14-86-08-06-87 

Matrix: Water Water Water Water 
Units: MG/L MG/L MG/L MG/L 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Metals 

Silver (Ag), 
Aluminum (All, 
Arsenic (As), 
Barium (Ba), 
Berylliun (Be), 
Calcium (Ca), 
Cadmium (Cd), 
Cobalt (CO), 
Chrciniun (Cr), 
Cesium (Cs) ,  
Copper (Cu), 
Iron (Fe), 
Mercury (Hg), 
Potassium (K 1, 
Lithium (Li), 
Magnesium (Mg), 
Manganese (Mn), 
MolyWenwn(Mo), 
Sodium (Na), 
Nickel (Nil, 
Lead (Pb), 
Antimony (Sb), 
Selenium (Se), 
Strontium (Sr), 
Thallium ( T O ,  
Vanadium (V 1, 
Zinc (Zn), 

total. ............. 
total.... .......... 
total. ............. 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total.. ............ 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total.. ............ 
total .............. 
total .............. 
total.. ............ 
total .............. 
total .............. 

0.0076 
0.0600 
0.005 

0.0432 
0.005 

154.9583 
0.001 

0.0220 
0.0204 

0.02 
0.0113 
0.1385 
0.0002 

5.3 
0.09 

47.3450 
0.1393 
0.220 

266.6864 
0.0370 
0.005 
0.02 

0.005 
2.4226 

0.01 
0.0240 
0.0321 

U 

U 

U 

U 
U 

U 

U 

J 

U 

U 
U 
U 
U 

U 
U 

0.0076 
0.1303 
0.0100 
0.0718 
0.005 

141.4104 
0.0050 
0.0220 
0.0100 

0.2 
0.0063 
0.0069 
0.0002 

7.0 

41.1586 
0.1693 
0.0220 

25 1 .2908 
0.0370 
0.0050 

0.06 
0.005 

2.0499 
0.0100 
0.0240 

0.09 

U 

U 

U 

U 
U 
U 
U 
U 
U 
U 

U 

U 
U 
U 
U 

U 
U 

0.0076 
0.0290 

0.01 
0.0352 
0.005 

155.3028 
0.005 

0.0220 
0.0100 

0.2 
0.0063 
0.0069 
0.0002 

7.6 

41.0748 
0.1361 
0.0220 

250.3055 
0.0476 
0.005 
0.06 

0.005 
2.1035 

0.01 
0.0240 
0.1309 

U 
U 
U 

U 

U 
U 
U 
U 
U 
U 
U 

U 

U 
U 
U 

U 
U 

0.0076 U 
0.0290 U 

0.005 U 
0.0678 
0.005 U 

140.4949 
0.0005 J 
0.0220 u 
0.0100 u 

0.02 u 
0.0063 U 
0.0069 U 
0.0002 u 

7.7 

41.2658 
0.1968 
0.0220 u 

0.0370 U 
0.005 U 
0.02 u 

0.004 J 

2.0727 
0.01 u 

0.0240 U 
0.0226 

253.3903 



RFU Batch ID: 0487-881-038 0188-881 -024 0187-881-062 0287-881-041 
Customer ID: 14-86-12-09-87 16-86-03-15-88 16-86-04-22-87 16-86-06-11-87 

Matrix: Water water Water Water 
Units: MG/L MG/L MG/L MG/L .--------_---__--__---------.---------------------------------------------.------------------------------------------------ 

Metals 

Silver (Ag), 
Aluminum (Al), 
Arsenic (As), 
Barium (Ea), 
Beryllium (Be), 
Calcium (Ca), 
Cadmium (Cd), 
Cobalt (Co), 
Chromium (Cr), 
Cesium (Cs), 
Copper (Cu), 
1 ron (Fe), 
Mercury (Hg) , 
Potassium (K ), 
Lithium (Li), 
Magnesium (Mg), 
Manganese (Mn), 
Molybdenun(Mo), 
Sodium (Na), 
Nickel (Ni), 
Lead (Pb), 
Antimony (Sb), 
Selenium (Se), 
Strontium (Sr), 
Thallium (Tl), 
Vanadium (V ), 
Zinc (Zn), 

total .............. 
total .............. 
total .............. 
total.. ............ 
total .............. 
total.............. 
total............. . 
total .............. 
total .............. 
total .............. 
total.... .......... 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 

0.0076 
0.0290 
0.005 

0.0350 
0.005 

138.6145 
0.001 

0.0220 
0.0100 

0.02 
0.0134 
0.0080 
0.0001 

8.2 
0.1 

39.3763 
0.01344 
0.0220 

237.7085 
0.0370 
0.005 
0.020 
0.002 

2.0996 
0.01 

0.0240 
0.0226 

U 
U 
U 

U 

U 
U 
U 
U 

J 

U 

U 
U 
U 
J 

U 
U 

0.0076 U 
0.1211 
0.002 J 

0.0989 

421.0941 
0.002 J 

0.001 u 
0.0220 u 
0.0452 

0.02 u 
0.0510 
0.2093 
0.0002 u 

9.9 
0.11 

130.1180 
0.3758 
0.0220 u 

706.61 86 
0.0512 
0.005 U 
0.015 J 
0.003 J 

6.1678 
0.01 u 

0.0240 U 
0.1149 

0.0076 
0.0290 

0.01 
0.0516 
0.005 

169.2706 
0.005 

0.0220 
0.0100 

0.2 
0.0452 
0.0069 
0.0002 

7.0 

49.2672 
0.3438 
0.0220 

291.2435 
0.1672 
0.005 

0.0600 
0.0050 
2.2263 

0.01 
0.0240 

0.02 

U 
U 
U 

U 

U 
U 
U 
U 

U 
U 

U 

U 
U 
U 

U 
U 

0.0076 U 
0.0290 U 

0.01 u 
0.0296 
0.005 U 

0.005 U 
0.0220 u 
0.0100 u 

0 . 2  u 
0.0725 
0.0069 U 
0.0002 u 

7.7 

166.9031 

47.5'527 
0.2145 
0.0220 u 

271.1135 
0.2061 
0.006 
0.06 U 

0.005 U 
2.1208 

0.01 u 
0.0240 U 
0.0492 



I 

RFU Batch ID: 0387-881-080 0487-881-063 0487-881-119 0188-881-037 
CustomerID: 16-86-08-07-87 16-86-12-18-87 23-86-01-16-88 23-88-03-22-88 

Matrix: Water Water Water Water 
Units: MG/L MG/L MG/L MG/L 

Metals 

Silver (Ag), total .............. 
Arsenic (As), total.............. 
Barium (Ea), total.............. 
Beryllium (Be), total.............. 
Calciun (Ca), total .............. 
Cadmium (Cd), total .............. 
Cobalt (Co), total .............. 
Chromiun (Cr), total .............. 
Cesium (Cs), total .............. 
Copper (Cu), total .............. 
Iron (Fe), total .............. 
Mercury (Hg), total .............. 
Potassium (K 1, total .............. 
Magnesium (Mg), total .............. 
Manganese (Mn), total .............. 
Molybdenum(Mo), total 
Sodium (Na), total 
Nickel (Nil, total .............. 
Lead (Pb), total .............. 
Antimony (Sb), total .............. 
Selenium (Se), total. ............. 
Strontium (9-1, total... ........... 
Thallium (Tl), total.......... .... 
Vanadium (V 1, total......... ..... 
Zinc (Zn), total .............. 

Aluminum (All, total........... ... 

Lithiun (Li), total .............. 

.............. 

.............. 

0.0076 U 
0.0290 U 
0.005 U 

0.0418 
0.005 U 

161.1283 
0.0006 J 
0.0220 u 
0.0198 

0.02 u 
0.0545 
0.0125 
0.0002 u 

8.0 

46.9435 
0.1336 
0.0220 u 

287.2474 
0.0891 
0.005 U 
0.02 u 
0.004 J 

2.1011 
0.01 u 

0.0240 U 
0.0578 

0.0076 U 
0.0384 
0.005 U 

0.0315 
0.003 J 

148.0253 
0.001 u 

0.0220 u 
0.0120 

0.02 u 
0.0203 
0.0169 
0.0002 u 

8.7 
0.12 

45.2821 
0.1375 
0.0220 u 

272.4460 
0 ~ 0464 
0.005 U 
0.02 u 

0.005 
2.0335 

0.01 u 
0.0240 U 
0.0295 

0.0076 U 
0.0551 

0.005 
0.0328 
0.005 U 

96.4941 
0.001 u 

0.0220 u 
0.0100 u 

0.02 u 
0.0287 
0.0266 
0.0002 u 

14.0 
0.08 J 

24.71 29 
0.1107 
0.0200 u 

182.1679 
0.0370 U 

0.003 J 
0.02 u 

0.007 
1.1892 

0.01 u 
0.0288 
0.0200 u 

0.0076 U 
0.0773 

0.0308 

98.7690 

0.005 u 

0.005 U 

0.001 u 
0.0220 u 
0.0146 

0.02 u 
0.0101 
0.1262 
0.0002 u 

11 
0.07 J 

26.1184 
0.1349 
0.0301 

180.21 15 
0.0370 u 
0.005 U 
0.02 u 

0.005 U 

0.01 u 
0.0240 u 
0.1830 

1 .2860 



RFU Batch ID :  0487-881-120 0187-881-021 0188-881-033 0287-881-066 
Customer ID: 25-86-01-16-88 25-86-03-18-87 25-86-03-22-88 25-86-06-25-87 

Matrix: Water Water Water Water 
Units: MG/L MG/L MG/L MG/L 

Metals 

Silver (Ag), 
Aluminum (At), 
Arsenic (As), 
Barium (Ea), 
Beryllium (Be), 
Calcium (Ca), 
Cadmium (Cd), 
Cobalt (Co), 
Chromium (Cr), 
Cesium (Cs), 
Copper (CUI, 
Iron (Fe), 
Mercury (Hg), 
Potassium (K 1, 
Lithium (Li), 
Magnesium (Mg), 
Manganese (Mn), 
Molybdenum(Mo), 
Sodium (Na), 
Nickel (Ni), 
Lead (Pb), 
Antimony (Sb),  
Selenium (Se), 
Strontium (Sr), 
Thallium (Tl), 
Vanadium (V ), 
Zinc (Zn), 

total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total............ .. 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total. ............. 
total....... ....... 
total .............. 
total .............. 
total. ............. 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 

0.0333 
0.0675 
0.019 

0.0214 
0.005 U 

233.6315 
0.001 u 

0.0220 u 
0.0378 

0.02 u 
0.0307 
0.0226 
0.0002 u 

15.5 
0.2 

100.3111 
0.1493 
0.0515 

282.6460 
0.0757 
0.005 U 
0.02 u 

0.002 J 
3.1450 

0.01 u 
0.0240 U 
0.0232 

0.0076 U 
0.0290 U 

0.01 u 
0.0210 
0.005 U 

192.4488 
0.005 U 

0.0220 u 
0.0100 u 

0.2 u 
0.0063 U 
0.0069 U 
0.0002 u 

25.0 

76.7010 
0.2537 
0.0404 

247.4230 
0.1249 
0.005 U 
0.06 U 

0.005 U 
2.5688 

0.01 u 
0.0240 u 

0.07 

0.0076 U 
0.0446 
0.005 U 

0.0223 
0.005 U 

206.6097 
0.001 u 

0.0220 u 
0.0161 

0.02 u 
0.0108 
0.0785 
0.0002 u 

15 
0.18 

85.1800 
0.1504 
0.0220 u 

259.1834 
0.0370 U 
0.005 U 

0.02 u 
0.005 U 

3.0430 
0.01 u 

0.0240 u 
0.0635 

0.0076 U 
0.0290 U 

0.01 u 
0.0301 
0.005 U 

268.7477 
0.005 U 

0.0220 u 
0.0100 u 

0.2 u 
0.0063 U 
0.0069 U 
0.0003 

17 

107.3566 
0.4087 
0.0378 

306.8792 
0.2102 
0.005 U 
0.06 U 

0.005 U 
3.2156 

0.01 u 
0.0240 U 
0.0323 



Silver (Ag), total .............. 
Aluminun (Al), total .............. 
Arsenic (As), total.............. 
Barium (Ba), total.... .......... 
Beryllium (Be), total .............. 
Calcium (Ca), total.............. 
Cadmium (Cd), total .............. 
Cobalt (Co), total .............. 
Chromium (Cr), total.............. 
Cesium (Cs), total .............. 
Copper (Cu), total .............. 
Iron (Fe), total .............. 
Mercury (Hg), total .............. 
Potassium (K 1, total .............. 
Lithium (Li), total .............. 
Magnesiun (Mg), total .............. 
Manganese (Mn), total .............. 
Molybdenun(Mo), total. ............. 
Sodiun (Ne), total .............. 
Nickel (Nil, total .............. 
Lead (Pb), total .............. 
Antimony (Sb), total .............. 
Selenium (Se), total .............. 
Strontium (Sr), total.... .......... 
Thallium (Tl), total....... ....... 
Vanadium (V ), total .............. 
Zinc (Zn), total .............. 

0.0076 U 
0.0290 U 
0.005 u 

0.0412 
0.005 U 

209.3199 
0.0003 J 
0.0220 u 
0.0158 

0.02 u 
0.0082 
0.0069 U 
0.0002 u 

18.0 

101.2028 
0.1711 
0.0226 

280.0023 
0.1005 
0.005 U 
0.02 u 

0.005 U 
3.1179 

0.01 u 
0.0240 U 
0.0237 

0.0076 
0.0820 
0.021 

0.0276 
0.005 

240.925 1 
0.001 

0.0220 
0.0139 

0.02 
0.0284 
0.0514 
0.0002 

15.3 
0.3 

100.483 1 
0.1532 
0.0227 

293.8468 
0.0564 
0.005 
0.02 

0.005 
3.1630 

0.01 
0.0240 
0.0315 

U 

U 

U 
U 

U 

U 

U 
U 
U 

U 
U 

0.0076 U 
0.0290 U 

0.01 u 
0.0213 
0.005 U 

40.8094 
0.005 U 

0.0220 u 
0.0100 u 

0.2 u 
0.0063 U 
0.0069 U 
0.0002 u 

9.0 

14.0300 
0.0727 
0.0532 

259.9004 
0.1271 
0.005 u 

0.0600 U 
0.0050 U 
0.6022 

0.01 u 
0.0240 U 

0.02 u 

0.0076 U 
0.0362 
0.005 U 

0.005 U 

0.001 u 
0.0220 u 
0.0100 u 

0.02 u 
0.0477 
0.0806 
0.0002 u 

1 .o 
0.06 J 

12.7476 
0.0841 
0.0220 u 

201.6286 
0.0415 

0.0268 

44.4459 

0.005 U 
0.02 u 

0.005 U 
0.6457 

0.01 u 
0.0240 U 
0.0507 



Silver (Ag), 
Aluminum (All, 
Arsenic (As), 
Barium (Ba), 
Beryllium (Be), 
Calcium (Ca), 
Cadmiun (Cd), 

Chromium (Cr), 
Cesim (Cs), 
Copper (Cu), 
Iron (Fe), 
Mercury (Hg), 
Potassium (K ), 
Lithium (Li), 
Magnesiun (Mg), 
Manganese (Mn), 
MolyWenum(Mo), 
Sodium (Na), 
Nickel (Nil, 
Lead (Pb), 
Antimony (Sb), 
Selenium (Se), 
Strontium (Sr), 
Thallium ( T I ) ,  
Vanadiun (V 1, 
Zinc (zn), 

Cobalt (CO), 

total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total. ............. 
total .............. 
total .............. 
total .............. 
total .............. 
total. ............. 
total .............. 
total .............. 
total. ............. 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total. ............. 
total .............. 

0.0076 U 
0.0429 
0.0100 u 
0.0313 
0.005 U 

5 1 .6383 
0.0050 U 
0.0220 u 
0.0100 u 

0.2 u 
0.0067 
0.0295 
0.0002 u 

7.4 

16.3832 
0.1074 
0.0295 

247.4084 
0.1869 
0.0050 U 
0.06 U 

0.005 U 
0.6644 
0.0100 u 
0.0240 U 

0.3 

0.0089 
0.0290 U 

0.01 u 
0.0279 
0.005 U 

50.2646 
0.005 U 

0.0220 u 
0.0100 u 

0.2 u 
0.0067 
0.0069 U 
0.0002 u 

5.6 

13.781 6 
0.0758 
0.0336 

219.6025 
0.1158 
0.016 
0.06 U 

0.005 U 
0.6149 

0.01 u 
0.0300 
0.0200 u 

0.0076 U 
0.0321 
0.005 U 

0.0574 
0.005 U 

41.6908 
0.001 u 

0.0220 u 
0.0100 u 

0.02 u 
0.0315 
0.0194 
0.0002 u 

9.1 

13.3113 
0.0627 
0.0220 u 

200.8369 
0.0993 
0.005 U 
0.02 u 

0.005 
0.6258 

0.01 u 
0.0240 U 
0.0200 u 

0.0076 U 
0.0596 
0.005 U 

0.0258 
0.005 U 

43.9156 
0.001 u 

0.0220 u 
0.0100 u 

0.02 u 
0.0374 
0.0459 
0.0002 u 

5.9 
0.1 u 

12.6190 
0.0775 
0.0246 

205.7062 
0.0622 
0.002 J 

0.02 u 
0.006 

0.6214 
0.01 u 

0.0240 U 
0.0218 



Silver (Ag), total.. ............ 
Arsenic (As), total .............. 
Barium (Ba), total .............. 
Beryllium (Be), total .............. 
Cadmium (Cd), total .............. 
Cobalt (Co), total .............. 
Chromium (Cr), total .............. 
Cesium (Cs), total. ............. 
Copper (CUI, total .............. 
Iron (Fe), total.... .......... 
Mercury (Hg), total .............. 
Potassium (K 1, total .............. 
Lithium (Li), total .............. 
Magnesium (Mg), total .............. 
Manganese (Mn), total. ............. 
Molybdenum(Mo), total .............. 

Aluminum (All, total .............. 

Calcium (Ca), total .............. 

Sodium (Na), total .............. 
Nickel (Ni), total ............... 
Lead (Pb), total .............. 
Antimony (Sb), total .............. 
Selenium (Se), total .............. 
Strontium (Sr), total .............. 
Thallium (TI), total .............. 
Vanadium (V ), total .............. 
Zinc (Zn), total .............. 

0.0076 U 
0 0952 
0.011 

0.2230 
0.005 U 

1130.4343 
0.001 u 

0.0220 u 
0.0122 

0.02 u 
0.0375 
0 ~ 0262 
0.0002 u 
146.00 

1.2 
274.2444 

0.0224 
0.0220 U 

1390.1968 
0.0689 
0.005 U 
0.02 u 

0.017 
10.2243 

0.01 u 
0.0240 U 
0.0267 

0.0076 U 
0.0311 
0.002 J 

0.2364 
0.005 U 

0.001 u 
0.0220 u 
0.0188 

0.02 u 
0.0063 U 
0.0834 
0.0002 u 

146 
0.82 

229.4845 
0.0051 U 
0.0220 u 

1263.3406 
0.0433 

a45 .0279 

0.005 U 
0.02 u 

0.005 
7.7581 

0.01 u 
0.0240 U 
0.0360 

0.0102 
0.0290 

0.01 
0.2099 
0.005 

0.005 
0.0220 
0.0100 

0.2 
0.0063 
0.0069 
0.0002 

132.0 

135.9616 
0.0542 
0.0220 

1062.7017 
0.0370 
0.005 

0.0600 
0.0050 
5.6997 

0.01 
0.0240 

0.03 

681.5574 

U 
U 

U 

U 
U 
U 
U 
U 
U 
U 

U 

U 
U 
U 
U 

U 
U 

0.0130 
0.0290 U 
0.0100 u 
0.3108 
0.005 U 

0.0050 U 
0.0220 u 
0.0100 u 

0.2 u 
0.0063 U 
0.0069 U 
0.0002 u 

82.0 

1270.2438 

21 5.1646 
0.0789 
0.0220 u 

0.0370 U 
0.0050 U 

0.06 U 

1145.1616 

0.007 
11 .7885 
0.0100 u 
0.0240 U 

0.3 



RFU Batch ID: 0287-881-078 0387-MI-129 0487-881-123 
Customer ID: 30-86-06-25-87 30-86-09-24-87 30-86D-01-16-88 

Matrix: Uater Uater Water 
Units: MG/L MG/L MG/L ------__---_---____---------------.------------------------------------------------------------------- 

Metals 

Silver 
Aluminum 
Arsenic 
Barium 
Beryl 1 ium 
Calcium 
Cadmium 
Coba 1 t 
Chromium 
Cesium 

Copper 
Iron 
Mercury 

total..... ......... 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total. ............. 
total .............. 
total .............. 
total.............. 
total .............. 
total. ............. 
total. ............. 

Potassium (K 1. total .............. ~~.~~ ~ . .  . - .  
Lithium (Li), total .............. 
Magnesium (Mg), total .............. 
Manganese (Mn), total .............. 
MolyMenum(Mo), 
Sodium (Na), 
Nickel (Nil, 
Lead (Pb), 
Antimony (Sb), 
Selenium (Se), 
Strontium (9-1, 
Thallium (Tl), 
Vanadium (V ), 
Zinc (Zn), 

total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 

0.0076 U 
0.0290 U 

0.01 u 
0.3155 
0.005 U 

1692.0455 
0.005 U 

0.0220 u 
0.0100 u 

0.2 u 
0.0063 U 
0.0069 U 
0.0002 u 

74 

308.1397 
0.0703 
0.0220 u 

0.0370 U 
0.006 

0.06 U 
0.005 U 

0.01 u 
0.0240 U 
0.0200 u 

1407.9877 

14.2163 

0.0076 U 
0.0290 U 

0.002 u 
0.3571 
0.005 U 

0.001 u 
0.0220 u 
0.0169 

0.02 u 
0.0064 
0.0069 U 
0.0002 u 

125 

309.5655 
0.0648 
0.0220 u 

0.0370 U 
0.005 U 
0.02 u 
0.011 

12.2595 

1172.4248 

1284.9274 

0.01 u 
0.0240 U 
0.0265 

0.0076 U 
0.0820 

0.2120 

1031.3494 

0.0220 u 
0.0100 u 

0.0250 
0.0069 U 

264 -8040 
0.0232 
0.0220 u 

1266.8781 
0.0580 

9.6899 

0.0240 U 
0.0211 

0.0076 U 
0.0560 

0.005 U 
0.1159 

0.005 U 
37.0507 

0.001 u 
0.0220 u 
0.0100 u 

0.02 u 
0.0063 U 
0.1414 
0.0002 u 

5.4 
0.1 u 

9.5568 
0.1557 
0.0220 u 

121.7173 
0.0370 U 

0.005 U 
0.02 u 

0.005 U 
0.4892 

0.01 u 
0.0240 U 
0.2735 



RFW Batch ID: 0187-881-031 0187-881-054 0287-881-073 0387-881 - 126 

Matrix: Uater Uater Water Water 
Units: MG/L MG/L MG/L MG/L 

Customer ID: 32-86-03-23-87 32-86-04-15-87 32-86-06-30-87 32-86-09-23-87 

Silver (Ag), 
Aluminum (All, 
Arsenic (As), 
Barium (Ba), 
Beryllium (Be), 
Calcium (Ca), 
Cadmiun (Cd), 

Chromium (Cr), 
Cesium (Cs), 
Copper (CUI, 
Iron (Fe), 
Mercury (Hg), 
Potassium (K 1, 
Lithium (Li), 
Magnesium (Mg), 
Manganese (Mn), 
MolyWenum(Mo), 
Sodium (Na), 
Nickel (Ni), 
Lead (Pb), 
Antimony (Sb), 
Selenium (Se), 
Strontium (Sr), 
Thallium (Tl), 
Vanadium (V 1, 
Zinc (Zn), 

Cobalt (CO), 

total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total. ............. 
total .............. 
total .............. 
total. ............. 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 

0.0076 
0.0290 

0.01 
0.0385 
0.005 

52.4600 
0.005 

0.0220 
0.0100 

0.2 
0.0104 
0.0069 
0.0002 

10.0 

13.4199 
0.0253 
0.0329 

152.1539 
0.0370 
0.005 

0.0600 
0.0050 
0.6197 

0.01 
0.0240 

0.02 

U 
U 
U 

U 

U 
U 
U 
U 

U 
U 

0.0076 U 
0 e 0897 
0.0100 u 
0.1404 
0.005 u 

52.2507 
0.0050 u 
0.0220 u 
0.0100 u 

0.2 u 
0.0063 U 
0.0069 U 
0.0002 u 

5.0 

1 2.5789 
0.0624 
0.0312 

152.2707 
U 0.0370 U 
U 0.0050 u 
U 0.06 U 
U 0.005 U 

U 0.0100 u 
U 0.0240 U 
U 0.4 

0.5777 

0.0076 
0.0290 

0.01 
0.1323 

0.005 
62.1752 

0.005 
0.0220 
0.0100 

0.2 
0.0063 
0.0069 
0.0002 

5.0 

12.6078 
0.5887 
0.0412 

0.0622 
0.009 
0.06 

0.005 
0.4252 

0.01 
0.0240 
0.0200 

36.2891 

U 
U 
U 

U 

U 
U 
U 
U 
U 
U 
U 
U 

0.0076 u 
0.0402 

0.1358 

37.7962 

0.005 U 

0.005 U 

0.007 u 
0.0220 u 
0.0100 u 

0.02 u 
0.0154 
0.0250 
0.0002 u 

7.0 

9.4922 
0.1441 
0.0220 u 

0.0370 U 
0.005 U 

U 0.02 u 
U 0.004 J 

U 0.01 u 
U 0.0240 U 
U 0.0988 

127.9161 

0.4991 



RFW Batch IO: 0487-881-058 0188-881-027 8609-049-027 8609- 049- 037 
Customer ID: 32-86-12-17-87 39-87-03-17-88 GI48609860 G148609862 

Matrix: Water Water Water Water 
Units: MG/L MG/L MG/L MG/L 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Metals 

Silver (Ag), 
Aluminum (All, 
Arsenic (As), 
Barium (Ea), 
Beryllium (Be), 
Calcium (Ca), 
Cadmiwn (Cd), 
Cobalt (CO), 
Chromium (Cr), 
Cesiwn (Cs), 
Copper (CUI, 
Iron (Fe), 
Mercury (Hg), 
Potassium (K 1, 
Lithiun (Li), 
Magnesium (Mg), 
Manganese (Mn), 
Mo 1 yklenum( Mo) , 
Sodium (Na), 
Nickel ( N i ) ,  
Lead (Pb), 
Antimony (Sb), 
Selenium (Se), 
Strontium (Sr), 
Thallium (Tl), 
Vanadiwn (V 1, 
Zinc (Zn), 

total .............. 
total...... ........ 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total.. ............ 
total .............. 
total........ ...... 
total .............. 
total .............. 
total. ............. 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 

0.0076 U 
0.0605 
0.005 

0.1174 
0.005 U 

39.0180 
0.001 u 

0.0220 u 
0.0100 u 

0.02 u 
0,0465 
0.0401 
0.0002 u 

7.0 
0.07 J 

9.0414 
0 - 1400 
0.0220 u 

132.8561 
0.0370 U 
0.002 J 
0.02 u 

0.005 
0.4950 

0.02 u 
0.0240 U 
0.0416 

0.0076 U 
0.0297 
0.002 J 

0.0202 
0.005 U 

8.9522 
0.001 

0.0220 u 
0.0100 u 

0.02 u 
0.0063 U 
0.0276 
0.0002 u 

5.0 
0.1 u 

1.4221 
0.0075 
0.0220 u 

19.6097 
0.0370 U 
0.005 U 
0.02 u 

0.003 J 
0.0869 

0.01 u 
0.0240 U 
0.0200 u 

0.010 
0.100 
0.002 
0.100 
0.005 
95.1 

0.005 
0.050 
0.010 
0.100 
0.020 
0’. 075 

0.0002 
7.92 

29.2 
0.042 
0.100 

267 
0.040 
0.010 
0.050 
0.002 

1.37 
0.010 
0.025 
0.005 

U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 
U 

U 

U 
U 
U 
U 

U 
U 
U 

0.010 u 
0.100 u 
0.002 u 
0.100 u 
0.005 U 

0.005 U 
0.050 u 
0.010 u 
0.100 u 
0.020 u 
0.075 U 

0.0002 u 
8.15 

29.3 
0.043 
0.100 u 

286 
0.040 U 
0.010 u 
0.050 U 
0.020 u 

0.010 u 
0.025 U 
0.005 U 

95.8 

1.30 



Silver (Ag), 
Aluminum (Al), 
Arsenic (As), 
Barium (Sa), 
Beryllium (Be), 
Calcium (Ca), 
Cadmium (Cd), 
Cobalt (Co), 
Chromium (Cr), 
Cesium (Cs), 
Copper (CUI, 
Iron (Fe), 
Mercury (Hg), 
Potassim (K 1, 
Lithium (Li), 
Magnesium (Mg), 
Manganese (Mn), 
Molybdenum(Mo), 
Sodium (Na), 
Nickel (Ni), 
Lead (Pb), 
Antimony (Sb), 
Selenium (Se), 
Strontium (Sr), 
Thallium (11). 
Vanadium (V 1, 
Zinc (Zn), 

total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total....... ....... 

0.010 
0.100 
0.002 
0.100 
0.005 
142.0 
0.005 
0.050 
0.010 
0.100 
0.020 
0.075 

0.0003 
6.260 

45.5 
0.063 
0.100 
297.0 
0.040 
0.010 
0.050 

0.0045 
1.880 
0.010 
0.025 
0.005 

U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 

U 

U 
U 
U 

U 
U 

0.009 
0.610 
0.010 u 
0.100 u 
0.005 U 
224.0 
0.005 U 
0.025 
0.010 u 
0.150 U 
0.020 u 
0.075 U 

0.0002 u 
35.0 

80.5 
0.237 
0.313 
33.8 

0.965 
0.005 U 
0.060 U 
0.005 u 
2.850 
0.010 u 
0.025 U 
0.059 

8609-05 1-01 7 8611-014-042 
G308609860 
Water Water 
MG/L MG/L 

G328611860 

_ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

0.030 
0.170 
0.002 
0.580 
0.005 
193.0 
0.005 
0.050 
0.010 
0.150 
0.020 
0.478 

0.0011 
38.60 

165.0 
0.631 
0.100 

1440.0 
0.040 
0.010 
0.050 
0.010 

21.5 
0.544 
0.025 
0.023 

0.010 
0.100 u 

U 0.010 u 
0.100 

U 0.005 U 

31.1 
U 0.005 U 
U 0.025 U 
U 0.010 u 
U 0.150 U 

U 0.020 u 
0.075 U 

0.0002 u 
8.35 

7.66 
0.023 

U 0.100 u 
118.0 

U 0.020 u 
U 0.012 
U 0.060 U 

0.005 U 
0.580 
0.010 u 

U 0.025 U 
0.077 



APPENDIX C-4 

SURFACE WATER ANALYTICAL DATA 

SOLAR POND CLOSURE CHARACTERIZATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY 1988 APPENDICES 



VOLATILE ORGANICS 

SOLAR POND CLOSURE CHARACTERIZATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY 1988 APPENDICES 



0387-881-011 
0387-881-012 
0487-881-093 
0387-881-013 
0487-881-094 
8608-044-021 
8608-024-001 
8608-056-006 
8608-041-026 
8608-041-036 
8608-041-041 
8608-041-046 
8608-029-001 
8608-029-007 
8608-029-013 
8608-029-019 
8608-033-001 
8608-033-006 
8608-033-011 
8608-033-016 
8608-036-037 

SW-59-07-21-87 
SW-60-07-21-87 
SW-60-11-11-87 
SW-61-07-22-87 
SW-61-11-11-87 
SW03088600 
SW17088600 
SW18088600 
SW21088600 
SW23088600 
SW24088600 
SW25088600 
SWA1088600 
SWA2088600 
SWA3088600 
SWA4088600 
SWB1088600 
SWB2088600 
SWB3088600 
SWB4088600 
SWB5088600 

21 
01 
06 
26 
36 
41 
4 6  
01 
07 
13 
19 
01 
06 
11 
16 
37 



RFU Batch ID: 0387-881-011 0387-881-012 0487-881-093 0387-881-013 
Customer ID: SW-59-07-21-87 SW - 60- 07- 21 - 87 SW-60-11-11-87 SW-61-07-22-87 

Matrix: Uater Water Water Water 
Units: UG/L 

Dilution Factor: 1 
UG/L 
1 

UG/L 
1 .o 

UG/L 
1 

Toluene-&: % % 92 % % 
Bromofluorobenzene: % % 94 % % 

1,2-Dichloroethane-d4: % % 88 % % 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Ana 1 ytes 

Chloromethane ...................... 
Bromomethane ....................... 
Vinyl Chloride. .................... 
Chloroethane ....................... 
Methylene Chloride. ................ 
Acetone ............................ 
Carbon Disulfide ................... 
1,l-Dichloroethene. ................ 
1,l-Dichloroethane. ................ 
Trans-1,2-Dichloroethene ........... 
Chloroform ......................... 
1.2-Dichloroethane ................. 
2-Butanone. ........................ 
I,l,l-Trichloroethane .............. 
Carbon Tetrachloride ............... 
Vinyl Acetate ...................... 
Bromodichloromethane ............... 
1,2-Dichloropropane ................ 
Trans-1,3-Dichloropropene .......... 
Trichloroethene .................... 
Dibromochloromethane ............... 
1.1,2-Trichloroethane .............. 
Benzene ............................ 
cis-l,3-DichLoropropene.. .......... 
2-Chloroethylvinylether ............ 
Bromoform .......................... 
4-Methyl-2-pentanone ............... 
2-Hexanone.. ....................... 
Tetrachloroethene .................. 
1,1,2,2-Tetrachloroethane .......... 
Toluene.. .......................... 
Chlorobenzene ...................... 
Ethylbenzene ....................... 
Styrene. ........................... 
Total Xylenes ...................... 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
133 
NR 
5 u  

5 u  

5 u  

40 

NR 

605 
NR 
NR 
NR 
NR 
62 
NR 
5 u  
NR 
NR 
NR 
NR 
NR 
NR 
60 
NR 
NR 
NR 
NR 
NR 
NR 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
5 u  

5 u  
5 u  
5 u  

5 u  

NR 

NR 

173 
NR 
NR 
NR 
NR 
5 u  

5 u  
NR 

NR 
NR 
NR 
NR 
NR 
NR 
5 u  
NR 
NR 
NR 
NR 
NR 
NR 

70 u 
10 u 
10 u 
10 u 

10 u 
5 u  
5 u  
5 u  
5 u  

5 u  
10 u 
5 u  

10 u 
5 u  
5 u  
5 u  

5 u  
5 u  
5 u  
5 u  
NR 
5 u  
10 u 
10 u 
5 u  
5 u  

5 u  
5 u  
5 u  
5 u  

44.00 

10.00 

145.00 

25.00 

11 .oo 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
5 u  

5 u  
5 u  
5 u  

NR 

NR 
33 

NR 
NR 
NR 
NR 
6 
NR 
5 u  

5 u  

NR 
NR 
NR 
NR 
NR 
NR 
5 u  
NR 
NR 
NR 
NR 
NR 
NR 

Modifiers: U=Analyzed, not detected. J=Present below detection limit. B=Present in blank. NS-Not spiked. %=Percent recovery. 



Page: 2 
.___________________-- - - - - - - - - - - - - - - - - -  

0487-881-094 
SW-61-11-11-87 
Water 
UG/L 
1 .o 

Toluene-d8: 96 X 97 X 
Bromofluorobenzene: 100 x 98 X 

1,2-Dichloroethane-d: 88% 91 % 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Ana lytes 

Chloromethane ...................... 
Bromomethane ....................... 
Vinyl Chloride. .................... 
Chloroethane ....................... 
Methylene Chloride ................. 
Acetone ............................ 
Carbon Disulfide. .................. 
1.1-Dichloroethene ................. 
1,l-Dichloroethane ................. 
Trans-1,2-Dichloroethene ........... 
Chloroform ......................... 
1,2-Dichloroethane ................. 
2-Butanone.. ....................... 
1,l.l-Trichloroethane .............. 
Carbon Tetrachloride ............... 
Vinyl Acetate.. .................... 
Bromodichloromethane ............... 
1,2-DichIoropropane ................ 
Trans-1,3-Dichloropropene .......... 
Trichloroethene .................... 
Dibromochloromethane ............... 
1,1,2-Trichloroethane .............. 
Benzene ............................ 
cis-l,3-Dichloropropene ............ 
2-Chloroethylvinylether ............ 
Bromoform .......................... 
4-Met hy 1 - 2- pent anone. . . . . . ~ . . . . . . . . 
2-Hexanone ......................... 
Tetrachloroethene .................. 
1,1,2,2-Tetrachloroethane .......... 
Toluene. ........................... 
Chlorobenzene... ................... 
Ethylbenzene ....................... 
Styrene ............................ 
Total Xylenes ...................... 

10 
10 
10 
10 

20.00 
10 
5 
5 
5 
5 

15.00 
5 
10 
5 

6.00 
10 
5 
5 
5 

70.00 
5 
5 
5 
5 
NR 
5 
10 
10 
5 
5 

12.00 
5 
5 
5 
5 

U 
U 
U 
U 

U 
U 
U 
U 
U 

U 
U 
U 

U 
U 
U 
U 

U 
U 
U 
U 

U 
U 
U 
U 
U 

U 
U 
U 
U 

10 u 
10 u 
10 u 
10 u 
5 u  
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
10 u 
5 u  
5 u  
10 u 
5 u  
5 u  
5 u  
5 u  

* 5  u 
5 u  
5 u  
5 u  
10 u 
5 u  
10 u 
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

8608-024-001 8608-056-006 
SW17088600 
Water Water 
UG/L UG/L 
1 1 

SU18088600 

99 % 
99 % 
92 % 

. _ - - _ _ _ _ _ - - _ - - _ - -  

IO u 
10 u 
10 u 
10 u 
5 u  
10 u 
5 u  
5 u  
5 u  
3 J  
5 u  
5 u  
10 u 
5 u  
5 u  
10 u 
5 u  
5 u  
5 u  
1 J  
5 u  
5 u  
5 u  
5 u  

10 u 
5 u  
10 u 
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

100 % 
98 % 
92 % 

10 u 
10 u 
10 u 
10 u 
22 
5 BJ 
5 B  
5 u  
5 u  
5 u  
5 u  
5 u  
5 J  
5 u  
5 u  
10 u 
5 u  
5 u  
5 u  
2 J  
5 u  
5 u  
5 u  
5 u  

10 u 
5 u  

10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

10 u 

Modifiers: U=Analyzed, not detected. J=Present below detection limit. B=Present in blank. NS=Not spiked. %=Percent recovery. 



Sample Information 

8608-041-026 
SW21088600 
Uater 
UG/L 
1 

8608-041-041 -08-041-036 
sw230a860~ SW240886OD 
Water Water 
UG/L UG/L 
1 1 ____.______________________I____________--- - - -  

8608-041-046 
SW25088600 
Water 
UG/L 
1 

- - - - - - - - _ _ _ - - - _ _  

Toluene-d8: 97 % 97 % 98 % 96 % 
Bromofluorobenzene: 96 % 95 % 95 % 95 % 

1,2-Dichloroethane-44: a9 % 88% 89 % 87 % 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Ana 1 yt es 

Chloromethane. ..................... 
Bromomethane ....................... 
Vinyl Chloride.. ................... 
Chloroethane.... ................... 
Methylene Chloride ................. 
Acetone ............................ 
Carbon Disulfide. .................. 
1,l-Dichloroethene ................. 
1,l-Dichloroethane ................. 
Trans-1,2-Dichloroethene ........... 
Chloroform ......................... 
1,2-Dichloroethane ................. 
2-Butanone ......................... 
l,l,l-Trichloroethane .............. 
Carbon Tetrachloride ............... 
Vinyl Acetate ...................... 
Brdichloromethane. .............. 
1,2-Dichloropropane ................ 
Trans-1,3-Dichloropropene .......... 
Trichloroethene .................... 
Dibromochloromethane ............... 
1,1,2-Trichloroethane .............. 
Benzene ............................ 
cis-1,3-Dichloropropene.. . . . . . . . . . . 
2-Chloroethylvinylether ............ 
Bromoform .......................... 
4-Me thy l -2-pent anone. . . . . . . . . . . . . . . 
2-Hexanone ......................... 
Tet rach 1 oroethene. . . . . . . . . . . . . . . . . . 
1,1,2,2-Tetrachloroethane .......... 
Toluene... ......................... 
Chlorobenze ne...................... 
Ethylbenzene ....................... 
Styrene ............................ 
Total Xylenes ...................... 

10 u 
10 u 
2 J  
10 u 
1 J  
14 B 
5 u  
5 u  
5 u  
9 
3 J  
5 u  
10 u 
1 J  
9 
10 u 
5 u  
5 u  
5 u  
2 J  
5 u  
5 u  
5 u  
5 u  
10 u 
5 u  

10 u 
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

10 u 
10 u 
10 u 
10 U 
1 J  
16 B 
5 u  
5 u  
5 u  
3 J  
5 u  
5 u  
10 u 
5 u  
5 u  
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
10 u 
5 u  
10 u 
10 U 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

10 u 
10 u 
10 u 
10 u 
1 J  
17 B 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
10 u 
5 u  
5 u  
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
10 u 
5 u  
10 u 
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

10 u 
10 u 
10 u 
10 u 
21 
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

10 u 
5 u  
5 u  
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
10 u 
5 u  
10 u 
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

Modifiers: U=Analyzed, not detected. J=Present belou detection limit. B=Present in blank. NS=Not spiked. %=Percent recovery. 



RFU Batch ID: 
Customer ID: 

Matrix: 
Units: 

Dilution Factor: 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Surrogate Recovery 

8608- 029- 001 
SUA1088600 
Water 
UG/L 
1 

8608-029-007 
SUA2088600 
Uater 
UG/L 
1 

8608-029-013 
SUA3088600 
Water 
UG/L 
1 

8608-029-019 
SUA4088600 
Water 
UG/L 
1 

Chloromethane ...................... 
Branomethane ....................... 
Vinyl Chloride ..................... 
Chloroethane ....................... 
Methylene Chloride ................. 
Acetone ............................ 
Carbon Disulfide ................... 
1,l-Dichloroethene ................. 
1,l-Dichloroethane ................. 
Trans-1.2-Dichloroethene ........... 
Chloroform ......................... 
1,2-Dichloroethane ................. 
2-Butanone ......................... 
l,l,l-Trichloroethane .............. 
Carbon Tetrachloride ............... 
Vinyl Acetate ...................... 
Bromodichloromethane ............... 
1,2-Dichloropropane ................ 
Trans-l,3-Dichloropropene .......... 
Trichloroethene.... ................ 
Dibromochloromethane ............... 
1,1,2-Trichloroetha ne.............. 
Benzene ............................ 
cis-l,3-Dichloropropene ............ 
2-Chloroethylvinylether ............ 
Bromoform .......................... 
4-Methyl-2-pentanone ............... 
2-Hexanone. ........................ 
Tetrachloroethene .................. 
1,1,2,2-Tetrachloroethane .......... 
Toluene. ........................... 
Chlorobenzene ...................... 
Ethylbenzene ....................... 
Styrene ............................ 
Total Xylenes ...................... 

10 u 
10 u 
10 u 
10 u 
1 J  
3 B  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
10 u 
5 u  
5 u  

10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
10 u 
5 u  
3 J  
1 J  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

10 u 
10 u 
10 u 
10 u 
2 J  
3 B  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 J  
5 u  
5 u  

10 u 
5 u  
5 u  
5 u  
5 u  

1 5 u  
5 u  
5 u  
5 u  
10 u 
5 u  
10 u 
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

10 u 
10 u 
10 u 
10 u 
4 J  
4 B  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
10 u 
5 u  
5 u  
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
10 u 
5 u  
10 u 
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

10 u 
10 u 
10 u 
10 u 
5 u  
7 B  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

10 u 
5 u  
5 u  

10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

5 u  
10 u 
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

10 u , 

Modifiers: U=Analyzed, not detected. J=Present below detection limit. B=Present in blank. NS=Not spiked. %=Percent recovery. 



8608-033-006 
sw82088600 
Water 
UG/L 
1 

_ _ _ - - - - - - - - - - -  

8608-033-011 
SUB3088600 
Water 
UG/L 
1 

8608-033-016 
SUB4088600 
Water 
UG/L 
1 

_ _ - _ _ _ _ _ - _ _ _ - _  

Chloromethane ...................... 
Bromomethane. ...................... 
Vinyl Chloride ..................... 
Chloroethane. ...................... 
Methylene Chloride ................. 
Acetone ............................ 
Carbon Disulfide ................... 
1,l-Dichloroethene ................. 
1,l-Dichloroethane ................. 
Trans-1.2-Dichloroethene ........... 
Chloroform ......................... 
1,2-Dichloroethane ................. 
2-Butanone. ........................ 
l,l,l-Trichloroethane .............. 
Carbon Tetrachloride ............... 
Vinyl Acetate ...................... 
Bromodichloromethane ............... 
1,2-Dichloropropane ................ 
Trans-l,3-Dichloropropene .......... 
Trichloroethene. ................... 
Dibromochloromethane ............... 
1,1,2-Trichloroethane .............. 
Benzene ............................ 
cis-l,3-Dichloropropene ............ 
2-Chloroethylvinylether ............ 
Bromoform .......................... 
4-Methyl-2-pentanone ............... 
2-Hexanone.. ....................... 
Tetrachloroethene .................. 
1,1,2,2-Tetrachloroethane .......... 
Toluene ............................ 
Chlorobenzene. ..................... 
Ethylbenzene ....................... 
Styrene ............................ 
Total Xylenes ...................... 

10 u 
10 u 
10 u 
10 u 

5.5 u 
10 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
10 u 
5 u  
5 u  
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

10 u 
5 u  
10 u 
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

10 u 
10 u 
10 u 
10 u 
79 
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

10 u 
5 u  
5 u  
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
10 u 
5 u  

10 u 
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

10 u 
10 u 
10 u 
10 u 
3 J  

10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

10 u 
5 u  
5 u  

10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

10 u 
5 u  
10 u 
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

10 u 
10 u 
10 u 
10 u 

10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

10 u 
5 u  
5 u  
10 u 
5 u  
5 u  
5 u  
7 
5 u  
5 u  
5 u  
5 u  

10 u 
5 u  
10 u 
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

340 

Modifiers: U=Analyred, not detected. J=Present below detection limit, B=Present in blank. NS=Not spiked. %=Percent recovery. 



Toluene-d8: 
Bromofluorobenzene: 

1,2-Dichloroethane-d: 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Ana 1 ytes 

Chloromethane ...................... 
Bromomethane ....................... 
Vinyl Chloride.. ................... 
Chloroethane ....................... 
Methylene Chloride ................. 
Acetone. ........................... 
Carbon Disulfide ................... 
1,l-Dichloroethene ................. 
1,l-Dichloroethane ................. 
Trans-1.2-Dichloroethene ........... 
Chloroform.. . . . . . . . . . . . . . . . . . . . . . . 
1,2-Dichloroethane ................. 
2-Butanone ......................... 
l,l,l-Trichloroethane .............. 
Carbon Tetrachloride ............... 
Vinyl Acetate ...................... 
Bromodichloromethane ............... 
1,2-Dichloropropane ................ 
Trans-l,3-Dichloropropene .......... 
Trichloroethene .................... 
Di bromochloromethane.. . . . . . . . . . . . . . 
1,1,2-Trichloroethane .............. 
Benzene ............................ 
cis-l,3-Dichloropropene ............ 
2-Ch loroethylvinylether.. . . . . . . . . . . 
Bromoform .......................... 
4-Methyl-2-pentanone ............... 
2-Hexanone ......................... 
Tetrachloroethene .................. 
1,1,2,2-Tetrachloroethane.. . . . . . . . . 
Toluene ............................ 
Chlorobenzene ...................... 
Ethylbenzene ....................... 
Styrene ............................ 
Total Xylenes ...................... 

lo u 
10 u 
10 u 
10 u 
5 u  
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
10 u 
5 u  
5 u  
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
10 u 
5 u  
10 u 
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

Modifiers: U=Analyzed, not detected. J=Present belou detection limit. B=Present in blank. NS=Not spiked. %=Percent recovery. 



SEMI-VOLATILES 

SOLAR POND CLOSURE CHARACTERIZATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY 1988 APPENDICES 



List: Customer ID'S: All 

8608-064-004 
8608-073-002 
8608-065-002 
8608-065-004 
8608-065-005 
8608-065-006 
8608-055-001 
8608-055-002 
8608-055-003 
8608-055-004 
8608-057-006 
8608-057-001 
8608-057-002 
8608-057-003 
8608-058-002 

SW03088600 
SW18088600 
SW21088600 
SW23088600 
SW24088600 
SW25088600 
SWA1088600 
SWA2088600 
SWA3088600 
SWA4088600 
SWB1088600 
SWB2088600 
SWB3088600 
SWB4088600 
SWB5088600 



RFU Batch ID: 
Customer ID: 

Matrix: 
Units: 

Dilution Factor: - - - - _ _ _ - - - - - - _ _ _ _ _ _ _ _ _ _  

8608-064-004 
SUO3088600 
Water 
UG/L 
1 

- - - _ - - - - - - _ _ - *  

8608-065-002 
SW21088600 
Water 
UG/L 
1 

. - - * - - - - - - _ - - - - - -  

8608-065-004 
SW23088600 
Water 
UG/L 
1 

- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  - _  
Surrogate Recovery 

37 % 
29 % 
74 % 
42 % 
66% 
50 % 

. - - - - - _  

43 % 
30 % 
83 % 
44 % 
50 % 
64 % 

2-Fluorophenol: 
Phenol-d5: 

2,4,6-Br3-Phenol: 
Nitrobenzene-d5: 
2-Fluorobiphenyl: 
p-Terphenyl-d14: 

38 % 
26 % 
84 % 
34 % 
46 % 
56 % 

, -  

Ana 1 ytes 

Phenol. ............................ 
bis(2-Chloroethy1)Ether ............ 
2-Chlorophenol ..................... 
1,3-Dichlorobenzene ................ 
1,4-Dichlorobenzene ................ 
Benzyl Alcohol ..................... 
1,2-Dichlorobenzene ................ 
2-Methylphenol ..................... 
bis(2-Ch1oroisopropyl)Ether ........ 
4-Methylphenol ..................... 
N-Nitroso-di-n-propylamine ......... 
Hexachloroethane ................... 
N i t robenrene. ...................... 
Isophorone ......................... 
2-Nitrophenol ...................... 
2,4-Dimethylphenol ................. 
Benzoic Acid ....................... 
bis(2-Ch1oroethoxy)Methane ......... 
2.4-DichlorophenoL ................. 
1,2,4-Trichlorobenzene ............. 
Naphthalene ........................ 
4-Chloroaniline .................... 
Hexachlororbutadiene ............... 
4-Chloro-3-methylphenol ............ 
2-Methylnaphthalene ................ 
Hexachlorocyclopentadiene .......... 
2,4,6-Trichlorophenol .............. 
2,4,5-Trichlorophenol .............. 
2-Chloronaphthalene ................ 
2-Nitroaniline. .................... 
Dimethyl Phthalate ................. 
Acenaphthylene ..................... 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
70 u 
50 U 
10 u 
50 U 
10 u 
10 u 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 U 
10 u 
50 U 
10 u 
10 u 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 u 
10 u 
50 u 
10 u 
10 u 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 U 
10 u 
50 U 
10 u 
10 u 

Modifiers: U=Analyzed, not detected. J=Present below detection limit. B=Present in blank. NS=Not spiked. %=Percent recovery. 



RFU Batch-ID: 8608-064-004 8608-073-002 8608-065-002 8608-065-004 
Customer ID: SUO3088600 SW18088600 SW21088600 SW23088600 

Matrix: Water Water Water Water 
Units: UG/L UG/L UG/L UG/L 

Dilution Factor: 1 1 1 1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Ana 1 ytes 

3-Nitroaniline.. ................... 
Acenaphthene ....................... 
2,4-Dinitrophenol .................. 
4-Nitrophenol ...................... 
Dibenzofuran ....................... 
2,4-Dinitrotoluene ................. 
2.6-Dinitrotoluene ................. 
Diethylphthalate ................... 
4-Chlorophenyl-phenylether ......... 
Fluorene ........................... 
4-Nitroaniline. .................... 
4,6-Dinitro-2-methylphenol ......... 
N-Nitrosdiphenylamine ............. 
4-Bromophenyl-phenylether .......... 
Hexachlorobenzene .................. 
Pentachlorophenol .................. 
Phenanthrene ....................... 
Anthracene ......................... 
di-n-Butyl Phthalate ............... 
Fluoranthene ....................... 
Pyrene.. ........................... 
Butyl Benzyl Phthalate ............. 
3,3’-Dichlorobenridine ............. 
Benzo(a)Anthracene ................. 
bis(2-Ethylhexy1)Phthalate ......... 
Chrysene ........................... 
di-n-Octyl Phthalate ............... 
Benzo(b)Fluoranthene ............... 
Bento(k)Fluoranthene ............... 
Benzo(a)Pyrene ..................... 
Indeno(l,2,3-cd)Pyrene ............. 
Dibenz(a,h)Anthracene .............. 
Benzo(g,h,i)Perylene ............... 

50 u 
10 u 
50 u 
50 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 u 
50 u 

10 u 
10 u 
50 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
20 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

7 JB 

50 u 
10 u 
50 u 
50 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 u 
50 u 

10 u 
10 u 
50 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
20 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

6 JB 

50 u 
10 u 
50 U 
50 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 U 
50 U 

10 u 
10 u 
50 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
20 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

6 JB 

50 U 
10 u 
50 U 
50 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 U 
50 U 
1 1  B 
10 u 
10 u 
50 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
20 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 .u 

Modifiers: U=AnaLyzed, not detected. J-Present below detection limit. B=Present in blank. NS-Not spiked. %=Percent recovery. 



2-Fluorophenol: 
Phenol-d5: 

2,4,6-Br3-Phenol: 
Ni trobenzene-d5: 
2-Fluorobiphenyl: 
p-Terphenyl-d14: 

- - - - * - - - - - - - - - - - - -_ - - - - - - - - - - - - - - - - - -  

Ana 1 ytes 

Phenol ............................. 
bis(2-Chloroethy1)Ether ............ 
2-Chlorophenol ..................... 
1,3-Dichkorobenrene ................ 
1.4-Dichlorobenzene ................ 
Benzyl Alcohol.. .... 
1,2-Dichlorobenzene. 
2-Methylphenol ...... 
bis(2-Chloroisopropy 
4-Methylphenol ...... 
N-Nitroso-di-n-prom 
Hexachloroethane .... 
Nitrobenzene ........ 

42 % 
34 % 
69 % 
48 % 
62 % 
54 % - - - - - -  

lo u 
10 u 
10 u 
10 u 
10 u 

.............. 10 u 

.............. 10 u 

.............. 10 u 
)Ether ........ 10 u 
.............. 10 u 
amine ......... 10 u 
.............. 10 u 
.............. 10 u 

Isophorone ......................... 
2-Nitrophenol ...................... 
2,4-0imethylphenol ................. 
Benzoic Acid ....................... 
bis(2-Ch1oroethoxy)Methane ......... 
2,4-Dichlorophenol ................. 
1,2,4-Trichlorobenzene ............. 
Naphthalene ........................ 
4-Chloroaniline .................... 
Hexachlororbutadiene ............... 
4-Chloro-3-methylphenol ............ 
2-Methylnaphthalene ................ 
Hexachlorocyclopentadiene .......... 
2,4,6-Trichlorophenol.............. 
2,4,5-Trichlorophenol .............. 
2-Chloronaphthalene ................ 
2-Nitroaniline.. ................... 
Dimethyl Phthalate ................. 
Acenaphthylene ..................... 

10 u 
10 u 
10 u 
50 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 U 
10 u 
50 U 
10 u 
10 u 

34 % 
24 % 
64% 
20 % 
44 % 
52 % 

- - - - _ _ - -  

lo u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 u 
10 u 
50 U 
10 u 
10 u 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 U 
10 u 
50 U 
10 u 
10 u 

38 % 
26 % 
66 % 
32 % 
36 % 
21 % ---.---_--_______ 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 u 
10 u 
50 U 
10 u 
10 u 

Modifiers: U=Analyzed, not detected. J=Present below detection limit. B=Present in blank. NS=Not spiked. %=Percent recovery. 



3-Nitroaniline..... ................ 
Acenaphthe ne....................... 
2,4-Dinitrophenol .................. 
4-Nitrophenol ...................... 
Dibenzofuran ....................... 
2,4-Dinitrotoluene ................. 
2,6-Dinitrotoluene ................. 
Diethylphthalate ................... 
4-Chlorophenyl-phenylether ......... 
Fluorene.. ......................... 
4-Nitroaniline. .................... 
4,6-Dinitro-2-methylphenol ......... 
N-Nitrosodiphenylamine ............. 
4-Bromophenyl-phenylether .......... 
Hexachlorobenzene .................. 
Pentachlorophenol ......... i........ 
Phenanthrene ....................... 
Anthracene ......................... 
di-n-Butyl Phthalate ............... 
Fluoranthene ....................... 
Pyrene ............................. 
Butyl Benzyl Phthalate ............. 
3,3’-Dichlorobenzidine ............. 
Benzo(a)Anthracene ................. 
bis(2-Ethylhexy1)Phthalate ......... 
Chrysene ........................... 
di-n-Octyl Phthalate. .............. 
Benzo(b)Fluoranthene ............... 
Benzo(k)Fluoranthene ............... 
Benzo(a)Pyrene ..................... 
Indeno(l,2,3-cd)Pyrene ............. 
Dibenz(a,h)Anthracene .............. 
Benzo(g,h,i)Perylene ............... 

50 U 
10 u 
50 U 
50 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 U 
50 U 

10 u 
10 u 
50 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
20 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

9 JB 

50 U 
10 u 
50 U 
50 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 U 
50 U 
45 B 
10 u 
10 u 
50 U 
ID U 
10 u 
2 J  
10 u 
10 u 
10 u 
20 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

8608-055-001 
SUA1088600 
Water 
UG/L 
1 

50 U 
10 u 
50 U 
50 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 U 
50 U 

10 u 
10 u 
50 U 
10 u 
10 u 

10 u 
10 u 
10 u 
20 u 
10 u 
1.6 JB 
1.5 J 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

300 

5 

8608-055-002 
SUA2088600 
Water 
UG/L 
1 
_ - _ - - - - - - - _ _ -  

50 U 
10 u 
50 U 
50 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 U 
50 U 
10 u 
10 u 
10 u 
50 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
20 u 
10 u 

3.0 J 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

Modifiers: U=Analyzed, not detected. J=Present below detection limit. B=Present in blank. NS=Not spiked. %=Percent recovery. 



- -  - _  
Surrogate Recovery 

2-Fluorophenol: 37 % 34 % 
Phenol-dS: 25 % 22 % 

2,4,6-Br3-Phenol: 72 % 77% 
Nitrobenzene-d5: 30 % 22 % 
2-Fluorobiphenyl: ' 42 % 58 % 
p-Terphenyl-d14: 44 % 55 % 

--__---------___-_-------------------------------------------.  

Phenol ............................. 
bis(2-Ch1oroethyl)Ether ............ 
2-Chlorophenol ..................... 
1,3-Dichlorobenzene ................ 
1,4-Dichlorobenzene ................ 
Benzyl Alcohol ..................... 
1,2-Dichlorobenzene ................ 
2-Methylphenol ..................... 
bis(2-Chloroisopropy1)Ether ........ 
4-Methylphenol ..................... 
N-Nitroso-di-n-propylamine ......... 
Hexachloroethane ................... 
Nitrobenzene ....................... 
Isophorone ......................... 
2-Nitrophenol ...................... 
2,4-Dimethylphenol ................. 
Benzoic Acid. ...................... 
bis(2-Ch1oroethoxy)Methane ......... 
2,4-Dichlorophenol ................. 
1,2,4-Trichlorobenzene ............. 
Naphthalene ........................ 
4-Chloroaniline. ................... 
Hexachlororbutadiene ............... 
,?-Methylnaphthalene ................ 
Hexach Lorocyclopentadi ene. ......... 
2,4,6-Trichlorophenol .............. 
2,4,5-Trichlorophenol .............. 
2-Chtoronaphthalene ................ 
2-Nitroaniline ..................... 
Dimethyl Phthalate ................. 
Acenaphthylene ..................... 

4-Chloro-3-methylphenol ............ 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
ID U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 U 
10 u 
50 U 
10 u 
10 u 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 U 
10 u 
50 U 
10 u 
10 u 

8608-057-006 
SW61088600 
Water 
UG/L 
1 

.______- - -_ -____.  

36 % 
26 % 
64 % 
16 % 
52 % 
54 % 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 U 
10 u 
50 U 
10 u 
10 u 

8608-057-001 
SWB2088600 
Water 
UG/L 
1 

_ - _ _ _ _ _ _ _ _ _ _ _ - - - _ _ _  

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 U 
10 u 
50 U 
10 u 
10 u 

Modifiers: U=Analyzed, not detected. J=Present below detection limit. B=Present in blank. NS=Not spiked. %=Percent recovery. 



8608- 057- 001 RFW Batch ID: 8608-055-003 8608-055-004 8608-057-006 
Customer ID: SUA3088600 SUA4088600 SUB1088600 SUB2088600 

Matrix: Water Water Water Water 
Units: UG/L UG/L UG/L UG/L 

Dilution Factor: 1 1 1 1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Ana 1 ytes 

3-Nitroaniline ..................... 
Acenaphthene ....................... 
2,4-Dinitrophenol .................. 
4-Nitrophenol ...................... 
Dibenzofuran.. ..................... 
2,4-Dinitrotoluene ................. 
2,6-Dinitrotoluene ................. 
Diethylphthalate ................... 
4-Chlorophenyl-phenylether ......... 
Fluorene ........................... 
4-Nitroaniline... .................. 
4,6-Dinitro-2-methylphenol ......... 
N-Nitrosodiphenylamine ............. 
4-Bromophenyl-phenylether .......... 
Hexachlorobenzene .................. 
Pentachlorophenol .................. 
Phenanthrene. ...................... 
Anthracene ......................... 
di-n-Butyl Phthalate ............... 
Fluoranthene ....................... 
Pyrene ............................. 
Butyl Benzyl Phthalate..... ........ 
3,3’-Dichlorobenzidine ............. 
Benzo(a)Anthracene ................. 
bis(2-Ethylhexy1)Phthalate ......... 
Chrysene ........................... 
di-n-Octyl Phthalate ............... 
Benzo(b)Fluoranthene ............... 
Benzo(k)Fluoranthene. .............. 
Benzo(a)Pyrene ..................... 
Indeno(l,2,3-cd)Pyrene ............. 
Benzo(g,h,i)Perylene ............... 
Dibenz(a,h)Anthracene .............. 

50 u 
10 u 
50 U 
50 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 U 
50 u 
10 u 
10 U 
10 u 
50 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
20 u 
10 u 

2.0 J 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

50 U 
10 u 
50 U 
50 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 U 
50 U 

10 u 
10 u 
50 U 
10 u 
10 u 

4.0 J 
10 u 
10 u 
10 u 
20 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

300 

50 U 
10 u 
50 U 
50 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 U 
50 u 

10 u 
10 u 
50 U 
10 u 
10 u 
7 J  
10 u 
10 u 
10 u 
20 u 
10 u 
10 u 
10 u 
1 J  
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

173 

50 U 
10 u 
50 u 
50 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 u 
50 u 

10 u 
10 u 
50 U 
10 u 
10 u 
5 J  
10 u 
10 u 
10 u 
20 u 
10 u 
10 u 
10 u 
2 J  
10 u 
10 u 
10 u 
10 u 
70 u 
10 u 

249 

Modifiers: U=Analyzed, not detected. J=Present belou detection limit. B=Present in blank. NS=Not spiked. %=Percent recovery. 



_ _ _ -  

RFU Batch ID: 
Customer ID: 

Matrix: 
Units: 

Dilution Factor: 

8608- 057-002 8608- 057-003 
SUB3088600 SUB4088600 
Water Water 
UG/L UG/L 
1 1 

8608-058-002 
SWB5088600 
Water 
UG/L 
1 

Surrogate Recovery 

2-Fluorophenol : 35 % 37 % 32 % 
Phenol-d5: 28 % 26 % 25 % 

2,4,6-Br3-Phenol: 55 % 54 % 64 % 
Nitrobenzene-d5: 42 % 64 % 38 % 
2-Fluorobiphenyl: 62 % 74 % 70 % 
p-Terphenyl-d14: 52 % 62 % 68 % -----------__-.---_-____________________----------------------------------------------------------------------------------- 

Ana 1 ytes 

Phenol ............................. 10 u 10 u 
bis(2-Chloroethy1)Ether ............ 10 u 10 u 
2-Chlorophenol ..................... 10 u 10 u 
1,3-Dichlorobenzene ................ 10 u 10 u 
1,4-Dichlorobenzene ................ 10 u 10 u 
Benzyl Alcohol. .................... 10 u 10 u 
1,2-Dichlorobenzene ................ 10 u 10 u 
2-Methylphenol ..................... 10 u 10 u 
bis(2-Ch loroi sopropyl )Ether.. ...... 10 u 10 u 
4-Methylphenol ..................... 10 u 10 u 
N-Ni troso-di -n-propylamine.. ....... 10 u 10 u 
Hexachloroethane ................... 10 u 10 u 
Nitrobenzene ....................... 10 u 10 u 
Isophorone ......................... 10 u 10 u 
2-Nitrophenol ...................... 10 u 10 u 
2.4-Dimethylphenol ................. 10 u 10 u 
Benzoic Acid... .................... 50 U 50 U 
bis(2-Ch1oroethoxy)Methane.. ....... 10 u 10 u 
2,4-Dichlorophenol ................. 10 u 10 u 
1,2,4-Trichlorobenzene ............. 10 u 10 u 
Naphthalene ........................ 10 u 10 u 
4-Chloroaniline .................... 10 u 10 u 
Hexachlororbutadiene ............... 10 u 10 u 
4-Chloro-3-methylphenol ............ 10 u 10 u 
2-Methylnaphthalene ................ 10 u 10 u 
Hexachlorocyclopentadiene .......... 10 u 10 u 
2,4,6-Trichlorophenol .............. 10 u 10 u 
2,4,5-Trichlorophenol .............. 50 U 50 U 
2- Ch 1 oronaph tha 1 ene. ............... 10 u 10 u 

Dimethyl Phthalate ................. 10 u 10 u 
Acenaphthylene ..................... 10 u 10 u 

2-Nitroaniline..................... 50 U 50 U 

Modifiers: U=AnaLyzed, not detected. J=Present below detection limit. B=Present 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

10 u 
10 u 
10 u 
50 U 
10 u 
50 U 
10 u 
10 u 

10 u . 

in blank. NS-Not spiked. %=Percent recovery. 



RFU Batch ID: 8608-057-002 
Customer ID: SUB3088600 

Matrix: Uater 

3-Nitroaniline.. ................... 
Acenaphthene ....................... 
2,4-Dinitrophenol .................. 
4-Nitrophenol ...................... 
Dibenzofuran ....................... 
2,4-Dinitrotoluene ................. 
2,6-Dinitrotoluene ................. 
Diethylphthalate ................... 
4-Chlorophenyl-phenylether ......... 
Fluorene ........................... 
4-Nitroaniline ..................... 
4,6-Dinitro-2-methylphenol ......... 
N-Nitrosodiphenylamine ............. 
4-Bromophenyl-phenytether .......... 
Hexachlorobenrene .................. 
Pentachlorophenol .................. 
Phenanthrene... .................... 
Anthracene. ........................ 
di-n-Butyl phthalate ............... 
Fluoranthene ....................... 
Pyrene ............................. 
Butyl Benzyl Phthalate. ............ 
3,3’-Dichlorobenzidine ............. 
Benzo(a)Anthracene ................. 
bis(2-Ethylhexy1)Phthalate ......... 
Chrysene ........................... 
di-n-Octyl Phthalate. .............. 
Benzo(b)Fluoranthene ............... 
Benzo(k)Fluoranthene ............... 
Benro(a)Pyrene ..................... 
Indeno(1,2,3-cd)Pyrene ............. 
Dibenz(a,h)Anthracene .............. 
Benzo(g,h,i)Perylene ............... 

50 U 
10 u 
50 U 
50 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 U 
50 U 
1 1  E 
10 u 
10 u 
50 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
20 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

8608-057-003 
SUB4088600 
Uater 
UG/L 
1 

_ - - - _ - - - - - - _ - -  

50 U 
10 u 
50 U 
50 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 U 
50 U 
1 1  B 
10 u 
10 u 
50 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
20 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

50 U 
10 u 
50 U 
50 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 U 
50 U 
1 1  
10 u 
10 u 
50 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
20 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

Modifiers: U=Analyzed, not detected. J=Present below detection limit. B=Present in bLank. NS=Not spiked. %=Percent recovery. 



PESTICIDE/PCBs 

SOLARPOND CLOSURECHARACTERIZATIONREPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY 1988 APPENDICES 



8608-064-004 
8608-672-007 
8608-073-002 
8608-065-002 
8608-065-004 
8608-065-005 
8608-065-006 
8608-055-001 
8608-055-002 
8608-055-003 
8608-055-004 
8608-057-006 
8608-057-001 
8608-057-002 
8608-057-003 
8608-058-002 

SW03088600 
SW17088600 
SW18088600 
SW21088600 
SW23088600 
SW24088600 
SW25088600 
SWA1088600 
SWA2088600 
SWA3088600 
SWA4088600 
SWB1088600 
SWB2088600 
SWB3088600 
SWB4088600 
SWB5088600 



RFU Batch ID: 8608-064-004 
Customer ID: SUO3088600 

Matrix: Water 
Units: UG/L 

Dilution Factor: 1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Surrogate Recovery 

Alpha-BHC .......................... 
Beta-BHC. .......................... 
Delta-BHC .......................... 
Gam-BHC (Lindane). ............... 
Heptachlor ......................... 
Aldrin. ............................ 
Heptachlor Epoxide ................. 
Endosulfan I..... .................. 
Dieldrin... ........................ 
4,4’-DDE ........................... 
Endrin, ............................ 
Endosulfan I]...................... 
4,4’-DDD ........................... 
Endosulfan Sulfate ................. 
4,4’-DDT ........................... 
Methoxychlor ....................... 
Endrin Ketone ...................... 
Chlordane .......................... 
Toxaphene .......................... 
Aroclor-1016 ....................... 
Aroclor-1221 ....................... 
Aroclor-1232 ....................... 
Aroclor-1242 ....................... 
Aroclor-1248 ....................... 
Aroclor-1254 ....................... 
Aroclor-1260.. ..................... 

0.05 U 
0.05 U 
0.05 U 
0.05 U 
0.05 U 
0.05 u 
0.05 U 
0.05 U 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.5 U 
0.1 u 
0.5 U 
1.0 u 
0.5 U 
0.5 U 
0.5 U 
0.5 U 
0.5 U 
1.0 u 
1.0 u 

0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
1 u  

0.2 u 
1 u  
2 u  
1 u  
1 u  
1 u  
1 u  
1 u  
2 u  
2 u  

0.05 U 
0.05 U 
0.05 U 
0.05 U 
0.05 U 
0.05 u 
0.05 U 
0.05 U 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.5 U 
0.1 u 
0.5 U 
1.0 u 
0.5 U 
0.5 U 
0.5 U 
0.5 U 
0.5 U 
1.0 u 
1.0 u 

0.05 U 
0.05 U 
0.05 U 
0.05 U 
0.05 U 
0.05 U 
0.05 U 
0.05 U 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.5 U 
0.1 u 
0.5 U 
1.0 u 
0.5 U 
0.5 U 
0.5 U 
0.5 U 
0.5 U 
1.0 u 
1.0 u 



RFU Batch ID: 8608-065-004 8608-065-005 8608-065-006 8608-055-001 
Customer ID: SW23088600 SW24088600 SW25088600 SUA1088600 

Matrix: Uater Water Water Water 
Units: UG/L UGIL UG/L UG/L 

Dilution Factor: 1 1 1 1 --_--__--_______-_--____________________-------------------------------------.------------------------------ 
Surrogate Recovery 

Alpha-BHC .......................... 
Beta-BHC....... .................... 
Delta-BHC.. ........................ 
Gam-BHC (Lindane) ................ 
Heptachlor ......................... 
Aldrin.... ......................... 
Heptachlor Epoxide ................. 
Endosulfan . . . . . . . . . . . . . . . . . . . . . . . .  
Dieldrin ........................... 
4,4'-DDE ........................... 
Endrin.... ......................... 
Endosulfan I t . . . . . . . . . . . . . . . . . . . . .  . 
4,4'-DDD ........................... 
Endosulfan Sulfate ................. 
4,4'-DDT ........................... 
Methoxychlor ....................... 
Endrin Ketone...................... 
Chlordane .......................... 
Toxaphene .......................... 
Aroclor-1016 ....................... 
Aroclor-1221... .................... 
Aroclor-1232 ....................... 
Aroclor-1242..... .................. 
Aroclor-1248... .................... 
Aroclor-1254 ....................... 
Aroclor-1260. ...................... 

0.05 U 
0.05 U 
0.05 u 
0.05 U 
0.05 U 
0.05 u 
0.05 u 
0.05 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.5 u 
0.1 u 
0.5 u 
1.0 u 
0.5 U 
0.5 U 
0.5 U 
0.5 u 
0.5 U 
1.0 u 
1.0 u 

0.05 u 
0.05 u 
0.05 u 
0.05 U 
0.05 u 
0.05 u 
0.05 U 
0.05 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.5 U 
0.1 u 
0.5 u 
1.0 u 
0.5 u 
0.5 u 
0.5 U 
0.5 U 
0.5 U 
1.0 u 
1.0 u 

0.05 U 
0.05 U 
0.05 U 
0.05 U 
0.05 U 
0.05 U 
0.05 U 
0.05 U 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.5 U 
0.1 u 
0.5 U 
1.0 u 
0.5 U 
0.5 U 
0.5 U 
0.5 U 
0.5 U 
1.0 u 
1.0 u 

0.05 U 
0.05 U 
0.05 U 
0.05 U 
0.05 U 
0.05 U 
0.05 U 
0.05 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.5 U 
0.1 u 
0.5 U 
1 u  

0.5 U 
0.5 U 
0.5 U 
0.5 U 
0.5 U 
1 u  
1 u  



- _ - -  

RFU Batch IO: 
Customer IO: 

Matrix: 
Units: 

Dilution Factor: 
- - - - - - - _ - - - - _ _ _ _ _ _  

8608-055-002 
SUA2088600 
Uater 
UG/L 
1 _ _ _ - _ - _ _ _ _ _ _ _ _  

8608-055-003 
SUA3088600 
Uater 
UG/L 
1 

. _ - _ _ _ - - - - - - - - - - -  

8608-055-004 
SUA4088600 
Water 
UG/L 
1 

8608- 057-006 
SWB1088600 
Water 
UG/L 
1 

- - - - _ - - - - - - - _ * - -  

Surrogate Recovery 

Di-n-butylchlorendate: 66 X 6 4 %  82 X 78 X 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Ana 1 ytes 

Alpha-EHC .......................... 
Beta-BHC. .......................... 
Delta-BHC .......................... 
Gam-BHC (Lindane). ............... 
Heptachlor ......................... 
Aldrin ............................. 
Heptachlor Epoxide.. ............... 
Endosulfan 1.. ..................... 
Dieldrin ........................... 
4.4’-DDE ........................... 
Endrin ............................. 
Endosulfan 11.. .................... 
4,4’-DDD ........................... 
Endosulfan Sulfate ................. 
4,4’-DDT ........................... 
Methoxychlor ....................... 
Endrin Ketone ...................... 
Chlordane. ......................... 
Toxaphene .......................... 
Aroclor-1016 ....................... 
Aroclor-1221 ....................... 
Aroclor-1232. ...................... 
Aroclor-1242. ...................... 
Aroclor-1248 ....................... 
Aroclor-1254 ....................... 
Aroclor-1260 ....................... 

0.05 U 
0.05 U 
0.05 U 
0.05 U 
0.05 U 
0.05 U 
0.05 U 
0.05 U 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.5 u 
0.1 u 
0.5 U 
1 u  

0.5 U 
0.5 U 
0.5 U 
0.5 U 
0.5 U 
1 u  
1 u  

0.05 U 
0.05 U 
0.05 U 
0.05 U 
0.05 U 
0.05 U 
0.05 U 
0.05 U 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.5 U 
0.1 u 
0.5 U 
1 u  

0.5 U 
0.5 U 
0.5 U 
0.5 U 
0.5 U 
1 u  
1 u  

0.05 U 
0.05 U 
0.05 U 
0.05 U 
0.05 U 
0.05 U 
0.05 U 
0.05 U 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.5 U 
0.1 u 
0.5 U 
1 u  

0.5 U 
0.5 U 
0.5 U 
0.5 U 
0.5 U 
1 u  
1 u  

0.05 U 
0.05 U 
0.05 U 
0.05 U 
0.05 U 
0.05 U 
0.05 U 
0.05 U 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.5 U 
0.1 u 
0.5 U 
1.0 u 
0.5 U 
0.5 U 
0.5 U 
0.5 U 
0.5 U 
1.0 u 
1.0 u 



_ - - - -  
Surrogate Recovery 

RFU Batch ID: 
Customer ID: 

Matrix: 
Units: 

Dilution Factor: 
- - - _ * - _ _ _ _ _ _ - - - _ _ _ _  

8608- 057- 001 8608-057-002 
SWB2088600 SUB3088600 
Water 
UG/L 
1 

Uater 
UG/L 
1 

Alpha-BHC .......................... 
Beta-BHC ........................... 
Delta-BHC .......................... 
Gam-BHC (Lindane) ................ 
Heptachlor ......................... 
Aldrin ............................. 
Heptachlor Epoxide ................. 
Endosulfan I................... .... 
Dieldrin ........................... 
4,4’-DDE ........................... 
Endrin ............................. 
Endosulfan II........ .............. 
4,4’-DDD ........................... 
Endosulfan Sulfate ................. 
4,4’-DDT ........................... 
Methoxychlor ....................... 
Endrin Ketone.. .................... 
Chlordane .......................... 
Toxaphene .......................... 
Aroclor-1016 ....................... 
Aroclor-1221 ....................... 
Aroclor-1232 ....................... 
Aroclor-1242 ....................... 
Aroclor-1248. ...................... 
Aroclor-1254 ....................... 
Aroclor-1260 ....................... 

0.05 U 
0.05 U 
0.05 U 
0.05 U 
0.05 U 
0.05 U 
0.05 U 
0.05 U 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.5 U 
0.1 u 
0.5 U 
1.0 u 
0.5 U 
0.5 U 
0.5 U 
0.5 U 
0.5 U 
1.0 u 
1.0 u 

0.05 U 
0.05 U 
0.05 U 
0.05 U 
0.05 U 
0.05 U 
0.05 U 
0.05 U 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.5 U 
0.1 u 
0.5 U 
1.0 u 
0.5 U 
0.5 U 
0.5 U 
0.5 U 
0.5 U 
1.0 u 
1.0 u 

8608-057-003 
SUB4088600 
Water 
UG/L 
1 

0.05 U 
0.05 U 
0.05 U 
0.05 U 
0.05 U 
0.05 U 
0.05 U 
0.05 U 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.5 U 
0.1 u 
0.5 U 
1.0 u 
0.5 U 
0.5 U 
0.5 U 
0.5 U 
0.5 U 
1.0 u 
1.0 u 

8608-058-002 
SUB5088600 
Water 
UG/L 
1 

_ _ _ _ _ - - - - - - - _ _ _  

0.05 U 
0.05 U 
0.05 U 
0.05 U 
0.05 U 
0.05 U 
0.05 U 
0.05 U 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.5 U 
0.1 u 
0.5 U 
1.0 u 
0.5 U 
0.5 u 
0.5 U 
0.5 U 
0.5 U 
1.0 u 
1.0 u 



RADIONUCLIDES 

SOLAR POND CLOSURE CHARACTERIZATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY 1988 APPENDICES 



0387-881-126 
0387-881-127 
0387-881-128 
1000-000-369 
1000-000-371 
1000-000-373 
1000-000-375 
1000-000-377 
1000-000-378 
1000-000-379 
1000-000-391 
1000-000-393 
1000-000-394 
1000-000-395 
1000-000-396 
1000-000-398 
1000-000-399 
1000-000-400 
1000-000-401 

SW-59-07-21-87 
SW-60-07-21-87 
SW-61-07-22-87 
SW03088600 22548-8-6 
SW17088600 22509-14-12 
SW18088600 22581-6-2 
SW21088600 22542-7-2 
SW23088600 22542-7-4 
SW24088600 22542-7-5 
SW25088600 22542-7-6 
SWA1088600 22511-10-4 
SWA2088600 22511-10-6 
SWA3088600 22511-10-7 
SWA4088600 22511-10-8 
SWB1088600 22523-6-6 
SWB2088600 22523-6-3 
SWB3088600 22523-6-5 
SWB4088600 22523-6-1 
SWB5088600 22528-5-2 



RFW Batch ID: 0387-881-126 0387-881-127 

Matrix: Water Water 
Customer ID: SW-59-07-21-87 SW-60-07-21-87 

------------.--_____--------.-------------------------------------------------------------- 
Radio Chemistry 

Gross Alpha ........................ 
Gross Beta......................... 
Uraniun 233, 234. .................. 
Uraniun 235. ....................... 
Uraniun 238 ........................ 
Strontiun 89, 90. .................. 
Plutoniun 239, 240... .............. 
Americiun 241 ...................... 
Cesiun 137 ......................... 
Triti un............................ 

26 +/- 6 
28 +/- 6 

3.1 +/- 1.2 
.01 +/- .45 
5.6 +/- 1.4 
1.0 +/- 
0.0 +/- .93 

0.03 +/- 1.4 
4.0 +/- 
410  +/- 

pci/L 
pci/l 
pcill 
pci/l 
pci/L 
pci/l 
pci/l 
pci/l 
pci/l 
pci/l 

8 +/- 18 
33 +/- 24 

1.7 +/- 1.0 
-37 +/- .44 
2.2 +/- 0.8 

0.0 +/-  1.1 
0.0 +/-  1.2 

<l .O  +/- 

<1.0 +/- 
<110 +/- 

pci/l 
pci/l 
pci/l 
pci/l 
pci/l 
pci/l 
pci/l 
pci/l 
pci/l 
pci/l 

0387-881-128 
SW-61-07-22-87 
Water 

17 +/- 12 
41 +/-  14 

.21 +/-  .40 

.93 +/- .75 

0.0 +/- .82 
0.0 +/- 1.2 

.a5 +/-  .a9 

c1.0 +/-  

c1.0 +/-  
<110 +/-  

pci/l 
pci/l 
pci/l 
pci/l 
pci/l 
pci/l 
pci/l 
pci/l 
pci/l 
pci/l 

Gross Alpha ........................ 
Gross Beta ......................... 
Uraniun 233, 234 ................... 
Uraniun 235 ........................ 
Uraniun 238 ........................ 
Strontiun 89, 90 ................... 
Plutoniun 239, 240 ................. 
Americiun 241. ..................... 
Cesiun 137 ......................... 
Triti un............................ 

2 +/- 3 pci/l 
3 +/- 3 pci/l 

0.63 +/- 0.22 pci/l 

0.60 +/- 0.20 pci/l 

-0.04 +/- 0.17 pci/l 
0.02 +/- 0.03 pci/l 

-0.09 +/- 0.24 pci/L 

NR 

NR 

NR 

6 +/ -  10 pci/ 
4 +/-  5 pci/ 

3.3 +/- 0.4 pci/ 

2.9 +/-  0.4 pci/ 

0.00 +/- 0.03 pci/ 
0.00 +/-  0.02 pci/ 

0.19 +/- 0.22 pci/ 

NR 

NR 

NR 

4 +/- 5 pci/l 
2 +/-  4 pci/l 

1.9 +/-  0.5 pci/l 

1.4 +/-  0.5 pci/l 

-0.03 +/-  0.05 pci/l 
0.04 +/-  0.04 pci/l 

0.07 +/-  0.21 pci/l 

NR 

NR 

NR 



RFU Batch ID: 1000-000-375 1000-000-377 1000-000-378 
SU23088600 SW24088600 Customer ID: SU21088600 

Matrix: Water Water Water 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Radio Chemistry 

Gross Alpha ........................ 
Gross Beta. ........................ 
Uraniun 233, 234 ................... 
Uraniun 235 ........................ 
Uraniun 238 ........................ 
Strontiun 89, 90................... 
Plutoniun 239, 240 ................. 
Americiun 241 ...................... 
Cesiun 137... ...................... 
Tritiun. ........................... 

9 +/- 7 pci/L 
2 +/- 5 pci/L 

3.2 +/- 0.4 pci/L 

3.4 +/- 0.4 pci/l 

0.03 +/- 0.05 pci/l 
0.01 +/- 0.03 pci/l 

0.07 +/- 0.24 pci/l 

NR 

NR 

NR 

RFU Batch ID: 1000-000-379 
Customer ID: SU25088600 

Matrix: Water 

0 +/-  4 pci/l 
5 +/- 3 pci/l 

1.6 +/- 0.3 pci/l 

1.6 +/- 0.3 pci/l 

0.03 +/- 0.05 pci/l 
0.00 +/-  0.02 pci/l 

0.05 +/-  0.24 pci/l 

NR 

NR 

NR 

1000-000-391 
SUA1088600 
Water 

Gross Alpha ........................ 
Gross Beta......................... 
Uraniun 233, 234 ................... 
Uraniun 235... ..................... 
Uraniun 238 ........................ 
Strontiun 89, 90 ................... 
Plutoniun 239, 240 ................. 
Americiun 241 ...................... 
Cesiun 137.. ....................... 
Triti un............................ 

6 +/- 5 pci/l 
9 +/- 4 pci/l 

1.8 +/- 0.3 pci/l 

1.5 +/- 0.3 pci/l 

0.05 +/- 0.07 pci/l 
-0.01 +/- 0.05 pci/l 

-0.04 +/- 0.24 pci/l 

NR 

NR 

NR 

10 +/-  9 pci/l 
12 +/-  5 pci/l 
1.4 +/- 0.3 pci/l 
NR 
1.3 +/- 0.2 pci/l 

0.24 +/-  0.14 pci/l 
0.02 +/-  0.03 pci/l 

0.16 +/- 0.22 pci/l 

NR 

NR 

5 +/- 4 pci/l 
3 +/-  3 pci/l 

2.1 +/-  0.4 pci/l 

2.2 +/- 0.4 pci/l 

-0.02 +/-  0.09 pci/l 
0.01 +/- 0.02 pci/l 

-0.04 +/-  0.24 pci/l 

NR 

NR 

NR 

7 +/-  14 pci/ 
23 +/-  8 pci/ 
6.4 +/ -  0.7 pci/ 
NR 
5.8 +/-  0.7 pci/ 

0.17 +/-  0.06 pci/ 
0.05 +/-  0.04 pci/ 

0.09 +/-  0.22 pci/ 

NR 

NR 



Gross Alpha ........................ 
Gross Beta......................... 
Uraniun 233, 234 ................... 
Uraniun 235... ..................... 
Uraniun 238 ........................ 
Strontiun 89, 90 ................... 
Plutoniun 239, 240... .............. 
Americiun 241 ...................... 
Cesiun 137. ........................ 
Tritiun. ........................... 

18 +/- 10 pci/l 
14 +/- 5 pci/l 

3.0 +/- 0.4 pci/l 

2.1 +/- 0.3 pci/l 

0.03 +/- 0.06 pci/l 
0.01 +/- 0.02 pci/l 

0.03 +/- 0.22 pci/l 

NR 

NR 

NR 

2 +/-  2 pci/l 
5 +/-  2 pci/l 

0.81 +/- 0.19 pci/l 

0.49 +/- 0.16 pci/l 

0.00 +/- 0.07 pci/l 
0.05 +/- 0.04 pci/l 

0.10 +/-  0.22 pci/l 

NR 

NR 

NR 

RFU Batch ID: 1000-000-398 
Customer ID: SUB2088600 

Matrix: Water 

1000-000-399 
SUB3088600 
Water 

Radio Chemistry 

Gross Alpha ........................ 
Gross Beta ......................... 
Uraniun 233, 234. .................. 
Uraniun 235. ....................... 
Uraniun 238 ........................ 
Strontiun 89, 90 ................... 
Plutoniun 239, 240. ................ 
Americiun 241... ................... 
Cesiun 137... ...................... 
Tritiun. ........................... 

9 +/- 5 pci/l 
6 +/- 4 pci/l 

0.50 +/-  0.16 pci/l 

0.65 +/- 0.18 pci/l 

0.37 +/- 0.19 pci/l 
0.15 +/- 0.08 pci/l 

0.01 +/- 0.22 pci/l 

NR 

NR 

NR 

0 +/- 2 pci/l 
1 1  +/-  3 pci/l 

0.12 +/-  0.10 pci/L 
NR 

0.07 +/-  0.07 pci/l 

0.08 +/-  0.08 pci/l 
-0.01 +/-  0.04 pci/l 

-0.12 +/-  0.22 pci/l 

NR 

NR 

65 +/- 12 pci/l 
26 +/- 5 pci/l 
6.4 +/- 0.6 pci/l 

NR 
9.6 +/-  0.8 pci/L 

4.2 +/- 0.6 pci/l 
-0.01 +/-  0.04 pci/l 

0.01 +/-  0.22 pci/l 

NR 

NR 

7 +/- 5 pci/l 
4 +/-  3 pci/l 

1.5 +/-  0.3 pci / l  

2.1 +/-  0.3  pci/ 

0.01 +/ -  0.04 pci/ 
-0.02 +/-  0.04 pci/ 

0.21 +/- 0.22 pci/ 

NR 

NR 

NR 



RFU Batch ID: 1000-000-401 
Customer ID: SUB5088600 

Matrix: Water -----------_----_-_---------------------------------------------------------------------------------.------------------------ 
Radio Chemistry 

Gross Alpha ........................ 
Gross Beta......................... 
Uraniun 233, 234. .................. 
Uraniun 235. ....................... 
Uraniun 238 ........................ 
Strontiun 89, 90 ................... 
Plutoniun 239, 240 ................. 
Americiun 241 ...................... 
Cesiun 137 ......................... 
Tritiun. ........................... 

1 +/- 3 pci/L 
5 +/- 3 pci/l 

2.6 +/- 0.4 pci/l 

2.0 +/- 0.3 pci/l 

0.00 +/- 0.04 pci/L 
-0.02 +I- 0.04 pci/l 

0.19 +/- 0.22 pci/L 

NR 

NR 

NR 



INORGANICS 

SOLAR POND CLOSURE CHARACTERIZATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY 1988 APPENDICES 



RFW Batch ID 

0387-881-011 
0387-881-012 
0387-881-013 
8608-044-023 
8608-024-004 
8608-056-008 
8608-041-028 
8608-041-038 
8608-041-043 
8608-041-048 
8608-029-004 
8608-029-010 
8608-029-022 
8608-033-003 
8608-033-008 
8608-033-013 
8608-03 3-018 
8608-036-040 

SW-59-07-21-87 
SW-60-07-21-87 
SW-61-07 -22 -87 
SW03088600 
SW17088600 
SW18088600 
SW21088600 
SW23088600 
SW24088600 
SW25088600 
SWA1088600 
SWA2088600 
SWA4088600 
SWB1088600 
SWB2088600 
SWB3088600 
SWB4088600 
SWB5088600 



Inorganics 

C03= as CaC03 ..................... 
HC03- as CaC03 ..................... 335 ms/ 1 
Chloride. 39.0 mg! 1 
Sulfate.. 24.5 mg/ 1 

.......................... 

.......................... 
pH.. ............................... 
Fluoride.... ....................... 
Nitrate-Nitrite-Nitrogen ........... 3.80 mg/ 1 
Sulfide ............................ 
Phosphate .......................... 
Cyanide, Total. .................... 
Hexavalent Chromiun (Cr+6) ......... 
Total Dissolved Solids........... .. 
Total Suspended Solids......... .... 
% Solids ........................... 

1.0 U mg/l 
1.0 U mg/l 
524 mg/ 1 
8 mg/ 1 

290 
44.0 
45.0 

4.5 

mg/ 1 
mg/ I 
mg/ 1 

mg/ 1 

1.0 U mg/l 
1.0 U mg/l 
482 mg/ 1 

1 U mg/l 

83.3 mg/ 1 
12.0 mg/ 1 
31.1 mg/ 1 

0.25 mg/ 1 

1.0 u mg/l 
1.0 U mg/l 
156 mg/ l 
8 mg/ 1 

C03= as CaC03 ..................... 
HC03- as CaC03 ..................... 
Chloride. .......................... 15 mg/ 1 
Sulfate. ........................... 39 mg/l 
pH ................................. 
Fluoride ........................... 
Nitrate-Nitrite-Nitrogen ........... 5.0 U mg/l 
Sulfide ............................ 
Phosphate .......................... 
Cyanide, Total ..................... 0.005 U mg/l 
Hexavalent Chromiun (Cr+6) ......... 10 U mg/l 
Total Dissolved Solids............. 180 mg/ 1 
Total Suspended Solids............. 
% Solids ........................... 

51 mg/ 1 
94 mg/ 1 

17.2 mg/ 1 

0.0010 U mg/l 
10 u mg/l 

530 mg/ 1 

29 mg/l 
58 mg/ 1 

5.0 U mg/L 

0.005 U mg/l 
10 U mg/l 

439 mg/ 1 



C03= as CaC03.. ................... 
HC03- as CaC03. .................... 
Chloride.. ......................... 
Suifate... ......................... 
pH ................................. 
Fluoride. .......................... 
Nitrate-Nitrite-Nitrogen ........... 
Sulfide.. .......................... 
Phosphate .......................... 
Cyanide, Total ..................... 0.005 U mg/l 
Hexavalent Chrrnniun (Cr+6) ......... 10 u mg/l 
Total Dissolved Solids ............. 420 mg/ 1 
Total Suspended Solids.. ........... 
X Solids. .......................... 

47 mg/L 
50 mg/L 

5.0 mg/l 

27 
50 

7.5 

mg/ 1 
mg/ 1 

mg/ L 

0.005 U mg/l 
10 U mg/l 

290 mg/ 1 

29 mg/ 1 
44 mg/ 1 

7.0 mg/ l 

0.005 U mg/l 
10 U mg/l 
270 mg/ 1 

C03= as CaC03.. ................... 
HC03- as CaC03. .................... 
Chloride ........................... 29 
Sulfate ............................ 51 
pH ................................. 
Fluoride. .......................... 
Nitrate-Nitrite-Nitrogen ........... 5.0 U 
Sulfide ............................ 
Phosphate .......................... 
Cyanide, Total. .................... 0.005 U 
Hexavalent Chromium (Cr+6) ......... 10 u 
Total Dissolved Solids ............. 260 
Total Suspended Solids ............. 
% Solids ........................... 

82 mg/ 1 
53 mg/ 1 

5.0 U mg/L 

0.001 U mg/l 
10 U mg/l 

534 mg/l 

156 mg/l 
212 mg/ l 

5.0 U mg/L 

0.0013 mg/ 1 
10 U mg/l 

1070 mg/ 1 



C03= as CaC03 ..................... 
HC03- as CaC03 ..................... 
Chlori de........................... 21 mg/ 1 
Sulfate ............................ 30 mg/ 1 
pH ................................. 
Fluoride.. ......................... 
Nitrate-Nitrite-Nitrogen ........... 5.0 U mg/l 
Sulfide ............................ 
Phosphate .......................... 
Cyanide, Total.. ................... 0.001 u mg/l 
Hexavalent Chromium (Cr+6). ........ 10 U mg/l 
Total Dissolved Solids..... ........ 279 mg/ 1 
Total Suspended Solids. ............ 
% Solids. .......................... 

8608-033-003 8608-033-008 
SUB1088600 SWB2088600 
Water Water 

15 mg/ 1 
41 mg/ 1 

5.0 U mg/l 

0.005 U mg/l 
10 U mg/l 

230 mg/ 1 

64 mg/ 1 
16 mg/ I 

5.0 U mg/l 

0.005 U mg/l 
10 U mg/l 

270 mg/ 1 

C03= as CaC03 ..................... 
HC03- as Cac03... .................. 
Chloride ........................... 26 
Sulfate.. .......................... 48 
pH ................................. 
Fluoride ........................... 
Nitrate-Nitrite-Nitrogen ........... 13.4 
Sulfide.. .......................... 
Phosphate .......................... 
Cyanide, Total ..................... 0.025 
Hexavalent Chromium (Cr+6) ......... 10 u 
Total Dissolved Solids....... ...... 220 
Total Suspended Solids.........,... 
% Solids ........................... 

mg/ 1 
mg/ 1 

31 mg/ 1 
43 mg/ 1 

5.0 U mg/l 

0.005 U mg/l 
10 U mg/l 

220 mg/ 1 

31 mg/ 1 
56 mg/ I 

5.0 U mg/l 

0.005 U mg/l 
10 U mg/l 
28 mg/ 1 



METALS 

SOLAR POND CLOSURE CHARACTERIZATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY 1988 APPENDICES 



List: Customer I D ' S :  

RFW Batch I D  .................... 
0387-881-011 
0387-881-013 
8608-044-022 

' 8608-024-003 
8608-056-007 
8608-041-027 
8608-041-037 
8608-041-042 
8608-041-047 
8608-029-003 
8608-029-009 
8608-029-021 
8608-033-002 
8608-033-007 
8608-033-012 
8608-033-017 
8608-036-039 

A l l  

SW-59-07-2 1-87 
SW-61-07-22-87 
SW03088600 
SW17088600 
SW18088600 
SW21088600 
SW23088600 
SW24088600 
SW25088600 
SWA1088600 
SWA2088600 
SWA4088600 
SWB1088600 
SWB2088600 
SWB3088600 
SWB4088600 
SWB5088600 



Silver (Ag), total .............. 
AluniMm (All, total .............. 
Bariun (Ba), total .............. 
Beryllium (Be), total .............. 
Calcium (Ca), total .............. 
Cadmium (Cd), total .............. 
Cobalt (Co), total .............. 
Chromium (Cr), total .............. 
Cesiun (Cs), total.............. 
Copper (Cu), total .............. 
Iron (Fe), total .............. 
Mercury (Hg), total .............. 
Lithiun (Li), total... ........... 
Manganese (Mn), total .............. 
Molybdenun(Mo), total .............. 
Sodiun (Na), total .............. 
Nickel (Nil, total .............. 
Antimony (Sb), total .............. 
Selenium (Se), total .............. 
Strontiun (Sr), total .............. 
Thallium (Tl), total .............. 
Vanadium (V ), total .............. 
Zinc (Zn), total .............. 

Arsenic (As), total .............. 

Potassium (K 1, total .............. 
Magnesiun (Mg), total .............. 

Lead (Pb), total .............. 

0.01 
0.2 

0.2 

122 

0.05 
0.01 

0.025 
0.1 

U 
U 

0.01 
0.2 

U 0.2 

U 
U 

30.1 

U 0.025 
U 0.18 

0.73 

0.05 
0.01 

24.4 
0.015 u 

0.04 U 
38.2 
0.04 U 

0.05 U 
0.31 

U 0.010 
U 0.100 

0.002 
U 0.100 

0.090 
47.5 

0.005 
U 0.050 
U 0.010 

0.100 
U 0.030 

0.075 
0.0002 
0.100 

5.0 U 
0.047 
0.04 U 
17.9 
0.04 U 

0.02 u 

0.05 U 
0.05 

6.0 
0.020 
0.300 
23.2 

0.040 
0.010 
0.050 
0.002 
0.360 
0.010 
0.313 
0.300 

U 
U 
U 

U 

0.010 u 
0.100 u 
0.001 u 
0.340 
0.005 U 

85.5 
0.005 U 
0.050 U 
0.005 U 
0.100 u 
0.020 
0.030 U 

0.0008 
26.4 

24.2 
0.660 
0.100 u 
53.2 

0.040 U 
0.005 U 
0.020 u 

0.0016 
0.760 
0.029 
0.005 U 
0.090 

Modifiers: U=Analyzed, not detected. J=Present below detection 1 imit. B=Present in blank. NS-Not spiked. %=Percent recovery. 0 



RFW Batch ID: 8608-056-007 8608-041-027 8608-041-037 8608-041-042 
Customer ID: SW18088600 SW21088600 SW23088600 SW24088600 

Matrix: Water Water Water Water 
Units: UG/L MG/L MG/L MG/L 

Metals 

Silver (Ag), totat. ............. 
Aluninun (At), total .............. 
Arsenic (As), total .............. 
Bariun (Ea), total .............. 
Beryllium (Be), total .............. 
Calciun (Ca), total .............. 
Cadniun (Cd), total .............. 
Cobalt (Co), total .............. 
Chromium (Cr), total .............. 
Cesiun (Cs), total .............. 
Copper (Cu), total .............. 
1 ron (Fe), total .............. 
Mercury (Hg), total .............. 
Potassiun (K 1, total. ............. 
Lithiun (Li), total .............. 
Magnesiun (Mg), total .............. 
Manganese (Mn), total.. ............ 
Molybdenun(Mo), total.. ............ 
Sodiun (Na), total .............. 
Nickel (Nil, total .............. 
Lead (Pb), total .............. 
Antimony (Sb), total.. ............ 
Seleniun (Se), total .............. 
Strontium (Sr), total .............. 
Thalliun (TI), total .............. 
Vanadiun (V ), total .............. 
Zinc (Zn), total .............. 

0.010 u 
0.100 u 
0.002 u 
0.100 u 
0.005 U 
130 

0.005 U 
0.050 U 
0.010 u 
0.100 u 
0.020 u 
2.17 

0.0002 u 
3.1 

29 
0.410 
0.100 u 

37 
0.040 U 
0.005 U 
0.050 U 
0.002 u 
0.640 
0.010 u 
0.050 U 
0.020 u 

0.010 u 
0.100 u 
0.002 u 
0.100 u 
0.170 
173 

0.005 U 
0.050 U 
0.010 u 
0.100 u 
0.020 u 
0.075 U 
0.0002 u 
0.100 u 

24 
0.060 
0.300 
31.1 
0.040 U 
0.010 u 
0.050 U 
0.002 u 
0.540 
0.010 u 
0.050 U 
0.128 

0.010 u 
0.100 u 
0.002 u 
0.100 u 
0.130 
78.8 
0.005 U 
0.050 U 
0.010 u 
0.100 u 
0.020 u 
0.600 
0.0002 u 
0.100 u 

18.1 
0.020 
0.400 

235 
0.040 U 
0.010 u 
0.050 U 
0.002 u 
0.310 
0.010 u 
0.050 U 
0.020 u 

0.010 u 
0.100 u 
0.002 u 
0.100 u 
0.140 

76 
0.005 U 
0.050 
0.010 u 
0.100 u 
0.020 u 
0 * 200 
0.0002 u 
0.200 

16 
0.030 
0.500 
32.5 
0.040 U 
0.010 u 
0.050 U 
0.002 u 
0.340 
0.010 u 
0.050 U 
0.027 

Modifiers: U=Analyzed, not detected. J=Present below detection limit. B=Present in blank. NS-Not spiked. %=Percent recovery. 0 



Sample Information 

RFU Batch ID: 8608-041-047 8608-029-003 8608-029-009 8608-029-021 

Customer ID: SW25088600 SUA1088600 SUA2088600 SWA4088600 

Matrix: Water 
Units: MG/L 

Uater 
MG/L 

Water 
MG/L 

Water 
MG/L 

Metals 

Silver (Ag), total .............. 
Arsenic (As), totat .............. 
Bariun (Ba), totat. ............. 
Berylliun (Be), total .............. 
Calcium (Ca), total .............. 
Cadmiun (Cd), total .............. 
Cobalt (Co), total .............. 
Chrmiun (Cr), total .............. 
Cesiun (Cs), total .............. 
Copper (Cu), total .............. 
Iron (Fe), total .............. 
Mercury (Hg), total .............. 
Potassiun (K ), total .............. 
Lithiun (Li), total.... .......... 
Manganese (Mn), total .............. 
MolyWenun(Mo), total .............. 
Nickel (Nil, total .............. 
Lead (Pb), total.. ............ 
Antimony (Sb), total .............. 
Seleniun (Sel, total .............. 
Strontiun (Sr), total .............. 
Thalliun (Tl), total .............. 
Vanadium (V 1, total .............. 
Zinc (Zn), total .............. 

Aluninun (Ai), total... ........... 

Magnesiun (Mg), total. ............. 

Sodiun (Na), total .............. 

0.010 u 
0.100 u 
0.002 u 
0.100 u 
0.020 
70.1 
0.005 U 
0.070 
0.010 u 
0.100 u 
0.020 u 
0.075 U 
0.0002 u 
0.200 

0.110 
0.160 
0.500 
25.4 
0.040 U 
0.010 u 
0.0050 U 
0.002 u 
0.350 
0.010 u 
0.050 U 
0.696 

0.010 u 
0.150 
0.002 
0. I50 
0.005 U 
26.9 
0.005 U 
0.050 U 
0.009 
0.100 u 
0.020 u 
0.080 
0.0002 u 
36.9 

10.8 
0.010 u 
0.100 u 
104 

0.040 U 
0 e 005 
0.020 u 
0.002 u 
0.200 
0.010 u 
0.005 U 
4.21 

0.010 u 
0.580 
0.002 
0.170 
0.005 U 
86.1 
0.005 U 
0.050 U 
0.022 
0.100 u 
0.020 u 
0.240 
0.0014 
72.7 

20.3 
0.080 
0.100 u 
193 

0.040 U 
0.005 
0.020 u 
0.002 u 
0.360 
0.015 
0.005 U 
4.2 

0.010 u 
0.100 u 
0.001 u 
0.120 
0.005 U 
16.4 

0.005 U 
0.050 U 
0.010 
0.100 u 
0.020 u 
0.030 U 
0.0002 u 
15.5 

4.55 
0.020 
0.100 u 
14.8 
0.040 U 
0.008 
0.020 
0.002 u 
0.150 
0.010 u 
0.005 U 
0.040 

Modifiers: U=Analyzed, not detected. J=Present belou detection limit. B=Present in blank. NS=Not spiked. %=Percent recovery. e 



RFU Batch IO: 
Customer IO: 

Matrix : 
Units: --------.----.---___------------------ 

Metals 

Silver (Ag), total .............. 
Aluninun (A(), total .............. 
Arsenic (As), total .............. 
Bariun (Ea), total. ............. 
Berylliun (Be), total .............. 
Calciun (Ca), total .............. 
Cachniun (Cd), total .............. 
Cobalt (Co), total .............. 
Chrmiun (Cr), total .............. 
Cesiun (Cs), total. ............. 
Copper (CUI, total .............. 
Mercury (Hg), total .............. 
Potassiun (K 1, total .............. 
Lithiun (Li), total .............. 
Magnesiun (Mg), total .............. 
Manganese (Mn), totat.... .......... 
MolyWenun(Mo), total .............. 
Sodiun (Na), total .............. 
Nickel (Nil, total .............. 
Lead (Pb), total .............. 
Antimony (Sb), total.. ............ 
Selenium (Se), total .............. 
Strontium (Sr), total .............. 
Thalliun ( T L ) ,  total .............. 
Vanadium ( V  I ,  total .............. 
Zinc (Zn), total. ............. 

Iron (Fe), total .............. 

8608-033-002 
SUB1088600 
Water 
MG/L 

_ - _ _ _ - _ - - - - - - -  

0.010 
0.120 
0.002 
0.130 
0.005 
21.5 

0.005 
0.050 
0.005 
0.100 

0.0200 
0.140 

0.0002 
9.45 

7.4 
0.040 
0.100 
16.8 

0.040 
0.010 
0.020 
0.002 
0.200 
0.017 
0.005 
0.020 

U 

U 

U 

U 

U 

U 

0.010 
0.100 
0.002 
0.130 
0.005 
9.510 
0.005 
0.050 
0.005 
0.100 
0.140 
0.110 

0.0002 
5.51 

7.47 
0.010 
0.100 
49.3 

0.040 
0.010 
0.020 
0.002 
0.150 
0.015 
0.005 
0.110 

U 
U 
U 

U 

U 

U 
U 

U 

8608-033-012 
SW63088600 
Water 
MG/L 

0.010 
0.110 
0.002 
0.100 
0.005 
17.9 

0.005 
0.050 
0.005 
0.100 
0.020 
0.150 

0.0002 
11 

2.88 
0.010 
0.100 
20.9 

0.040 
0.010 
0.020 
0.002 
0.090 
0.011 
0.005 
0.580 

U 

U 

U 

U 

U 

U 

8608-033-017 
SUB4088600 
Water 
MG/L 

- - - _ _ _ _ _ - - - - _ - _  

0.010 u 
0.100 u 
0.002 u 
0.180 
0.005 U 
33.2 

0.005 U 
0.050 U 
0.005 U 
0.100 u 
0.020 u 
0.030 U 

0.0002 u 
9.45 

9.54 
0.070 
0.100 u 
26.4 

0.040 U 
0.010 u 
0.020 u 
0.002 u 
0.310 
0.021 
0.005 U 
0.360 

Modifiers: U=Analyzed, not detected. J=Present belou detection limit. B=Present in blank. NS=Not spiked. %=Percent recovery. 



Silver (Ag), total. ............. 
Aluninun (At), total.... .......... 
Arsenic (As), total.... .......... 
Bariun (Ba), total. ............. 
Berylliun (Be), total. ............. 
Calciun (Ca), total .............. 
Cacbniun (Cd), total .............. 
Cobalt (Co), total .............. 
Chromiun (Cr), total .............. 
Cesiun (Cs) ,  total .............. 
Copper (Cu), total. ............. 
Mercury (Hg), total. ............. 
Potassiun (K 1, total .............. 
Lithiun (Li), total .............. 
Magnesiun (Mg), total .............. 
Manganese (Mn), total .............. 
Molybdenun(Mo), total.. ............ 
Sodium (Na), total .............. 
Nickel (Ni), total .............. 
Lead (Pb), total .............. 
Antimony (Sb), total. ............. 
Seleniun (Se), total .............. 
Strontiun (Sr), total .............. 
Thallium ( T l ) ,  total .............. 
Vanadium (V 1, total .............. 
Zinc (Zn), total. ............. 

Iron (Fe), total .............. 

8608-036-039 
SUB5088600 
Water 
MG/L 

- - - - - - _ _ _ - - - - -  

0.010 u 
0.100 u 
0.002 u 
0.220 
0.120 
29.5 
0.005 U 
0.080 
0.015 
0.100 u 
0.020 u 
0.170 

0.0002 u 
0.010 u 

8.18 
0.010 J 
0.100 u 

0.040 U 
0.010 u 
0.010 u 
0.002 u 
0.250 
0.010 u 
0.050 U 
0.005 u 

30.5 

Modifiers: U=AnaLyzed, not detected. J=Present below detection limit. B=Present in blank. NS-Not spiked. %=Percent recovery. a 



APPENDIX C-5 

SEDIMENT ANALYTICAL DATA 
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VOLATILE ORGANICS 

SOLAR POND CLOSURE CHARACTERIZATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY 1988 APPENDICES 



8608-041-051 
8608-024-025 
8608-024-028 
8608-056-031 
8608-027-001 
8608-027-004 
8608-027-010 

SED0308860 5 1  
SED0808860 
SED0908860 28 
SED1008860 3 1  
SED1108860 0 1  
SED1208860 04 
SED1308860 10  



RFU Batch ID: 8608-041-051 
Customer ID: SED0308860 

Matrix: Soil 
Units: UG/KG 

Dilution Factor: 1.2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Surrogate Recovery 

8608-024-025 
SED0808860 
Soi 1 
UG/KG 
1 

8608-024-028 8608-056-031 
SED0908860 SED1008860 
Soi 1 Soi L 
UWKG UWKC 
1 1.08 

Toluene-d8: 98 X 102 x 98 % 
Bromofluorobenzene: 95 X 94 x 109 % 

1,2-Dichloroethane-d: 89 X 102 x 98 % -----_------------------------------------------------------------------------.--------------------------- 
Ana 1 ytes 

Chloromethane ...................... 
Bromomethane ....................... 
VinyL Chloride ..................... 
Chloroethane ....................... 
Methylene Chloride. ................ 
Acetone ............................ 
Carbon Disulfide ................... 
1,l-Dichloroethene ................. 
1.1-Dichloroethane ................. 
Trans-1,2-Dichloroethene ........... 
Chloroform ......................... 
1,2-Dichloroethane ................. 
2-Butanone. ........................ 
l,l,1-Trichloroethane .............. 
Carbon Tetrachloride ............... 
Vinyl Acetate ...................... 
Bromodichloromethane ............... 
1.2-Dichloropropane ................ 
Trans-1,3-Dichloropropene .......... 
Trichlgroethene .................... 
Dibromochloromethane ............... 
1,1,2-Trichloroethane .............. 
Benzene ............................ 
cis-l,3-Dichloropropene ............ 
2-Chloroethylvinylether ............ 
Bromoform .......................... 
4-Methyl-2-pentanone ............... 
.?-Hexanone ......................... 
Tetrachloroethene .................. 
1,1,2,2-Tetrachloroethane .......... 
Toluene ............................ 
Chlorobenzene ...................... 
Ethylbenzene ....................... 
Styrene ............................ 
Total Xylenes ...................... 

10 u 
10 u 
10 u 
10 u 
90 
240 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
10 u 
5 u  
5 u  
10 u 
s u  
s u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
10 u 
5 u  
10 u 
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

10 u 
10 u 
10 u 
10 u 
2 J  

5 u  
s u  
s u  
5 u  
5 u  
5 u  
10 u 
5 u  
5 u  
10 lJ 
5 u  
5 u  
5 u  
5 u  
s u  
5 u  
5 u  
5 u  
10 u 
5 u  
10 u 
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

114 

io u 
10 u 
10 u 
10 u 
1 J  

5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
10 u 
5 u  
5 u  

10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
10 u 
5 u  
10 u 
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

140 

94 % 
a6 % 
6a % 

1 1  u 
i t  U 
i l  U 

1 1  u 
31 
55 B 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

1 1  u 
5 u  
5 u  

1 1  u 
5 u  
5 u  
5 u  
1 J  
5 u  
5 u  
5 u  
5 u  

1 1  u 
5 u  

1 1  u 
1 1  u 
5 u  
5 u  
1 BJ 
5 u  
5 9  
5 u  
5 u  

Modifiers: U=Analyzed, not detected. J=Present belou detection limit. B=Present in blank. NS=Not spiked. %=Percent recovery. 



RFW Batch ID: 
Customer ID: 

Matrix: 
Units: 

Dilution Factor: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Surrogate Recovery 

8608-027-001 
SED1108860 
Soi 1 
UG/KG 
1 --_______-_____._ 

8608-027-004 
SED 1208860 
Soi 1 
UG/KG 
1 _ _ - _ _ _ _ _ _ _ _ - - - _ _ - - -  

Toluene-d8: 96 % 101 x 94 % 
Bromofluorobenzene: 100 X 92 X 104 % 

1,2-Dichloroethane-d4: 92 X 89 X 86 X -------------------------------------------.----------------------------------------------------------------- 
Ana 1 y tes 

Chloromethane.. 
BrMnomethane ... 
Vinyl Chloride. 
Chloroethane ... 
Methylene Chlor 

................... 

................... 

................... 

................... 
de ................. 

Acetone ............................ 
Carbon Disulfide ................... 
1,l-Dichloroethene ................. 
1,l-Dichloroethane ................. 
Trans-1,2-Oichloroethene ........... 
Chloroform ......................... 
1,2-Dichloroethane ................. 
2-Butanone ......................... 
l,l,l-Trichloroethane .............. 
Carbon Tetrachloride. .............. 
Vinyl Acetate ...................... 
Bromodichloromethane ............... 
1.2-Dichloropropane ................ 
Trans-l,3-Dichloropropene .......... 
Trichlsroethene .................... 
Dibromochloromethane ............... 
1,1,2-Trichloroethane .............. 
Benzene ............................ 
cis-1,3-Dich1oropropene ............ 
2-Chloroethylvinylether ............ 
Bromoform .......................... 
4-Methyl-2-pentanone ............... 
2-Hexanone ......................... 
Tetrachloroethene.. ................ 
1,1,2,2-Tetrachloroethane .......... 
Toluene. ........................... 
Chlorobenzene. ..................... 
Ethylbenzene ....................... 
Styrene. ........................... 
Total Xylenes... ................... 

10 u 
10 u 
10 u 
10 u 
2 J  

167 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

5 u  
5 u  
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
10 u 
5 u  
10 u 
10 u 
5 u  
5 u  
1 J  
5 u  
1 J  
5 u  
7 J  

12 

10 u 
10 u 
10 u 
10 u 
5 u  
39 
5 u  
5 J  
5 u  
5 u  
5 u  
5 u  
10 u 
5 u  
5 u  
10 u 
5 u  
5 u  
5 u  
4 J  
5 u  
5 u  
3 J  
5 u  
10 u 
5 u  
10 u 
10 u 
5 u  
5 u  
5 
4 J  
5 u  
5 u  
5 u  

10 u 
10 u 
10 u 
10 u 
5 u  
47 B 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
10 u 
5 u  
5 u  
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
10 u 
5 u  
10 u 
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

Modifiers: U=Analyzed, not detected. J=Present belou detection limit. B=Present in blank. NS=Not spiked. %=Percent recovery. 



SEMI-VOLATILES 

SOLARPOND CLOSURECHARACTERIZATIONREPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY 1988 APPENDICES 



WESTON ANALYTICS: Semivolatiles May 2 7 ,  1988 Page: 1 

List: customer ID'S: ~ i i  

...................................................................... -_______________--------------------------------- 

8608-041-001 SED0308860 
8608-024-003 SED0808860 
8608-024-004 SED0908860 
8608-056-008 SED1008860 
8608-027-001 SED1108860 
8608-027-002 SED12 08860  
8608-027-004 SED1308860 



RFU Batch ID: 8608-041-001 
Customer ID: SED0308860 

Matrix: Soil 
Units: UG/KG 

Dilution Factor: 38 - - - - - - -_ -_-___________________________ - -  _ - _  - 
Surrogate Recovery 

2-Fluorophenol: 
Phenol-d5: 

2,4,6-Br3-Phenol: 
Nitrobenzene-d5: 
2-Fluorobiphenyl: 
p-Terphenyl-d14: 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Analytes 

Phenol ............................. 
bis(2-Chloroethy1)Ether ............ 
2-Chlorophenol ..................... 
1,3-Dichlorobenzene ................ 
1,4-Dichlorobenzene ................ 
Benzyl Alcohol ..................... 
1,2-Dichlorobenzene ................ 
2-Methylphenol ..................... 
bis(2-Chloroisopropy1)Ether ........ 
4-Methylphenol ..................... 
N-Nitroso-di-n-propylamine ......... 
Hexachloroethane ................... 
Nitrobenzene ....................... 

2-Nitrophenol ...................... 
2,4-Dimethylphenol ................. 
Benzoic_ Acid ....................... 
bis(2-Chloroethoxy)Methane ......... 
2,4-Dichlorophenol ................. 
1,2,4-Trichlorobenzene ............. 
Naphthalene ........................ 
4-Chloroaniline .................... 
Hexachlororbutadiene ............... 
4-Chloro-3-methylphenol ............ 
2-Methylnaphthalene ................ 
Hexachlorocyclopentadiene .......... 
2,4,6-TrichLorophenol .............. 
2,4,5-Trichlorophenol .............. 
2-Chloronaphthalene ................ 
2-Nitroaniline ..................... 
Dimethyl Phthalate ................. 
Acenaphthylene ..................... 

Isophorone ......................... 

24 X 
21 X 
32 X 
26 4: 
36 X 
24 4: 

390 U 
390 U 
390 U 
390 U 
390 U 
390 U 
390 U 
390 U 
390 U 
390 U 
390 U 
390 U 
390 U 
390 U 
390 U 
390 U 
2000 u 
390 U 
390 U 
390 U 
390 U 
390 U 
390 U 
390 U 
390 U 
390 U 
390 U 
2000 u 
390 U 
2000 u 
390 U 
390 U 

8608-024-003 8608-024-004 
SED0808860 SED0908860 
Soi 1 Soi 1 
UG/KG UG/KG 
38 21 
_ _ _ _ _ _ _ _ _ _ _ _ _ - - - - - _ - - - - - - - - - - - - - - - - - .  

380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
1900 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
1900 U 
380. U 
1900 U 
380 U 
380 U 

57 % 
44 % 
72 % 
42 % 
72 % 
45 % 

210 u 
210 u 
210 u 
210 u 
210 u 
210 u 
210 u 
210 u 
210 u 
210 u 
210 u 
210 u 
210 u 
210 u 
210 u 
210 u 
1000 u 
210 u 
210 u 
210 u 
210 u 
210 u 
210 U 
210 u 
210 u 
210 u 
210 u 
1000 u 
210 u 
1000 u 
210 u 
210 u 

8608-056-008 
SED1008860 
Soi 1 
UG/KG 
40 

...................... 

27 % 
33 % 
36 % 
20 % 
36 X 
36 % 

...................... 

LOO u 
400 U 
400 U 
400 u 
400 U 
400 U 
400 U 
400 U 
400 U 
400 U 
400 u 
400 u 
400 u 
400 u 
400 U 
400 U 
2000 u 
400 U 
400 U 
400 U 
400 U 
400 u 
400 U 
400 U 
400 U 
400 U 
400 U 
2000 u 
400 U 
2000 u 
400 u 
400 U 

Modifiers: U=Analyzed, not detected. J=Present belou detection limit. B=Present in blank. NS=Not spiked. %=Percent recovery. 



RFU Batch 10: 8608-041-001 
Customer IO: SED0308860 

Matrix: Soil 
Units: UG/KG 

Dilution Factor: 38 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - .  

3-Nitroaniline ..................... 
Acenaphthene ....................... 
4-Nitrophenol ...................... 
Dibenzofuran ....................... 
2,4-Oinitrotoluene ................. 
2,6-Oinitrotoluene ................. 
Diethylphthalate ................... 
4-Chlorophenyl-phenylether ......... 
Fluorene ........................... 
4-Nitroaniline ..................... 
4,6-Oinitro-2-methylphenol ......... 
N-Nitrosdiphenylamine ............. 
4-Bromophenyl-phenylether .......... 
Hexachlorobenzene .................. 
Pentachlorophenol .................. 
Phenanthrene ....................... 
Anthracene ......................... 
di-n-Butyl Phthalate. .............. 
Fluoranthene ....................... 
Pyrene ............................. 
Butyl Benzyl Phthalate ............. 
3,3’-Dichlorobenzidine ............. 
Benzo(a1Anthracene ................. 
bis(2-Ethy1hexyL)Phthalate ......... 
Chrysete ........................... 
di-n-Octyl Phthalate ............... 
Benzo(b)Fluoranthene ............... 
Benzo(k)Fluoranthene ............... 
Benzo(a)Pyrene ..................... 
Indeno(l,2,3-cd)Pyrene ............. 
Dibenz(a,h)Anthracene .............. 
Benzo(g,h,i)Perylene ............... 

2,4-Oinitrophenot .................. 
2000 u 
390 U 
2000 u 
2000 u 
390 U 
390 U 
390 U 
390 U 
390 U 
390 U 
2000 u 
2000 u 
1100 B 
390 U 
390 U 
2000 u 
390 U 
390 U 
390 B 
390 U 
390 U 
390 U 
780 U 
390 U 
190 JB 
390 U 
390 U 
390 U 
390 U 
390 U 
390 U 
390 U 
390 U 

8608-024-004 8608-024-003 
SED0808860 SED0908860 
Soil soi 1 
UG/KG UG/KG 
38 21 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1900 U 
380 U 
1900 U 
1900 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
1900 U 
1900 U 
300 JB 
380 U 
380 U 
1900 U 
380 U 
80 J 
380 U 
380 U 
380 U 
380 U 
760 U 
380 U 
170 J 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 

1000 u 
210 u 
1000 u 
1000 u 
210 u 
210 u 
210 u 
210 u 
210 u 
210 u 
1000 u 
1000 u 
2000 B 
210 u 
210 u 
1000 u 
210 u 
210 u 
60 J 
210 u 
210 u 
210 u 
420 U 
210 u 
170 J 
210 u 
210 u 
210 u 
210 u 
210 u 
210 u 
210 u 
210 u 

8608-056-008 
SED1008860 
soi I 
UG/KG 
40 

_ _ - _ - - - - - - - - - - -  

2000 u 
400 U 
2000 u 
2000 u 
400 u 
400 U 
400 u 
coo u 
400 U 
400 U 
2000 u 
2000 u 
440 B 
400 U 
400 U 
2000 u 
400 u 
400 U 
240 J B  
400 U 
400 u 
400 U 

800 U 

400 u 
400 U 
400 u 
400 U 
400 U 
400 U 
400 u 
400 U 
400 U 
400 U 

Modifiers: U=Analyzed, not detected. J=Present belou detection Limit. &Present in blank. NS=Not spiked. %=Percent recovery. 



-. _ _  ._ 
Surrogate Recovery 

RFU Batch ID: 
Customer ID: 

Matrix: 
Units: 

Dilution Factor: 

2-Fluorophenol: 65 X 44 x 
Phenol-d5: 52 X 37 x 

2,4,6-Br3-Phenol: 8 8 %  6 4 %  
Nitrobenzene-d5: 57 x 37 x 
2-Fluorobiphenyl: 79 x 56 % 
p-Terphenyl-dl4: 56 X 50 x -------------_--.---------------------.----------------------.---------------------- 

Ana 1 ytes 

Phenol ............................. 
bis(2-ChloroethylIEther ............ 
2-Chlorophenol ..................... 
1,3-Dichlorobenzene ................ 
1,4-Dichlorobenzene.. .............. 
Benzyl Alcohol. .................... 
1 ,2-D i ch 1 orobenzene. ............... 
2-Methylphenol ..................... 
bis(2-Chloroisopropy1)Ether ........ 
4-Methylphenol ..................... 
N-Nitroso-di-n-propylamine ......... 
Hexachloroethane ................... 
Nitrobenzene ....................... 
Isophorone ......................... 
2-Nitrophenol ...................... 
2.4-Dimethylphenol ................. 
Benzoic_Acid ....................... 
bis(2-Ch1oroethoxy)Methane ......... 
2,4-Dichlorophenol ................. 
1,2,4-Trichlorobenrene ............. 
Naphthalene ........................ 
4-Chloroaniline .................... 
Hexachlororbutadiene ............... 
4-Chioro-3-methylphenol ............ 
Hexachlorocyclopentadiene .......... 
2,4,5-Trichlorophenol .............. 
2-Chloronaphthalene ................ 
.?.Nitroaniline ..................... 
Dimethyl Phthalate ................. 
Acenaphthylene ..................... 

2-Methylnaphthalene ................ 
2,4,6-Trichlorophenol .............. 

210 u 
210 u 
210 u 
210 u 
210 u 
210 u 
210 u 
210 u 
210 u 
210 u 
210 u 
210 u 
210 u 
210 u 
210 u 
210 u 
1000 u 
210 u 
210 u 
210 u 
210 u 
210 u 
210 u 
210 u 
210 u 
210 u 
210 u 
1000 u 
210 u 
1000 u 
210 u 
210 u 

270 U 
270 U 
270 U 
270 U 
270 U 

. 270 U 
270 U 
270 U 
270 U 
270 U 
270 U 
270 U 
270 U 
270 U 
270 U 
270 U 
1400 U 
270 U 
270 U 
270 U 
270 U 
270 U 
270 U 
270 U 
270 U 
270 U 
270 U 
1400 U 
270 U 
1400 U 
270 U 
270 U 

8608-027-004 
SED1308860 
Soi 1 
UG/KC 
46 

. _ _ _ _ _ _ _ - - - - - - - - -  

28 % 
36 % 
78 % 
24 % 
56 % 
5s % 

_ _ _ _ _ _ - - - - - - -  

460 U 
460 U 
460 U 
460 U 
460 U 
460 U 
460 U 
460 U 
460 U 
460 U 
460 U 
460 U 
460 U 
460 U 
460 U 
460 U 
2300 U 
460 U 
460 U 
460 U 
460 U 
460 U 
460 U 
460 U 
460 U 
460 U 
460 U 
2300 U 
460 U 
2300 U 
460 U 
460 U 

Modifiers: U=Analyzed, not detected. JrPresent b l o u  detection limit. B=Present in blank. NS=Not spiked. %=Percent recovery. 



RFW Batch IO: 8608-027-001 8608-027-002 8608-027-004 
Customer ID: SED1108860 SED1 208860 SED1308860 

Matrix: Soil Soi 1 Soi 1 
Units: UG/KG UG/KG UG/KG 

Dilution Factor: 21 27 46 
......................................................................................................................... 
Ana 1 yt es 

3-Nitroaniline ..................... 
Acenaphthene ....................... 
2,4-Oinitrophenol .................. 
4-Nitrophenol ...................... 
Oibenzofuran ....................... 
2,4-Oinitrotoluene ................. 
2.6-Oinitrotoluene ................. 
Diethylphthalate ................... 
4-Chlorophenyl-phenylether ......... 
Fluorene ........................... 
4-Nitroaniline ..................... 
4,6-Oinitro-2-methylphenol ......... 

1000 u 
210 u 
1000 u 
1000 u 
210 u 
210 u 
210 u 
210 u 
210 u 
210 u 
1000 u 
1000 U 

1400 
270 
1400 
1400 
270 
270 
270 
2 70 
270 
270 
1400 
1400 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

2300 
460 
2300 
2300 
460 
460 
460 
460 
460 
460 
2300 
2300 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

............. N-Nitrosodiphenylamine 170 JB 240 JB 370 JB 

4-Bromophenyl-phenylether 210 u 270 U 460 U 
Hexachlorobenzene 210 u 270 U 460 U 
Pentachlorophenol 1000 u 1400 U 2300 U 

.......... 
.................. 
.................. 

Phenanthrene ....................... 
Anthracene ......................... 
di-n-Butyl Phthalate ............... 
Fluoranthene ....................... 
Pyrene ............................. 
Butyl Benzyl Phthalate ............. 
3,3r-Dichlorobenzidine ............. 
Benzo(a)Anthracene ................. 
bi s( 2- Et hy 1 hexy 1 )Ph t ha 1 at e. ........ 
Chrysene ........................... 
di-n-Octyl Phthalate. .............. 
Benzo(b)Fluoranthene ............... 
Benzo(k)Fluoranthene ............... 
Benzo(a)Pyrene ..................... 
Irdeno(l,2,3-cd)Pyrene ............. 
Oibenz(a,h)Anthracene .............. 
Benzo(g,h,i)Perylene ............... 

210 u 
210 u 
40 J 
210 u 
210 u 
210 u 
420 U 
210 u 
40 J 
210 u 
210 u 
210 u 
210 u 
210 u 
210 u 
210 u 
210 u 

270 U 
270 U 
50 J 
SO J 
SO J 
270 U 
540 U 
270 U 
160 J 
270 U 
270 U 
270 U 
270 U 
270 U 
270 U 
270 U 
270 U 

460 U 
460 U 
90 J 
460 U 
460 U 
460 U 
920 U 
460 U 
180 J 
460 U 
460 U 
460 U 
460 U 
460 U 
460 U 
460 U 
460 U 

Modifiers: U=Analyzed, not detected. J=Present below detection limit. B=Present in blank. NS=Not spiked. %=Percent recovery. 



PESTICIDE/PCBs 

SOLAR POND CLOSURE CHARACTERIZATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY 1988 APPENDICES 



8608-041-001 
8608-024-003 
8608-024-004 
8608-056-008 
8608-027-001 
8608-027-002 
8608-027-040 

SED0308860 
SED0808860 
SED0908860 
SED1008860 
SED1108860 
SED1208860 
SED1308860 



- - - _  
Surrogate Recovery 

Di-n-butylchlorendate: ------_-----------------------------.- 
Anal ytes 

Alpha-EHC .......................... 
Beta-BHC ........................... 
Delta-EHC .......................... 
Gam-EHC (Lindane) ................ 
Heptachlor ......................... 
Aldrin ............................. 
Heptachlor Epoxide ................. 
Endosulfan I.. ..................... 
Dieldrin ........................... 
4,4‘-0DE ........................... 
Endrin ............................. 
Endosulfan [I...................... 
4,4’-DOD ........................... 
Endosulfan Sulfate ................. 
4,4’-0DT ........................... 
Methoxychlor ....................... 
Endrin Ketone ...................... 
Chlordane .......................... 
Toxaphene .......................... 
Aroclor-1016. ...................... 
Aroclor-1221. ...................... 
Aroclor-1232 ....................... 
Aroclor-1242 ....................... 
Aroclor-1248 ....................... 
Aroclor-1254 ....................... 
Aroclor-1260 ....................... 

- 

8608-041-001 
SED0308860 
Soi 1 
UG/KG 
.250 - - - - - - - - - - - -_  

8608- 024-003 
SED0808860 
Soi 1 
UG/KG 
.1869 - - _ _ - - - - - - - - _ _ _  

2 u  
2 u  
2 U  
2 u  
2 u  
2 u  
2 u  
2 u  
4 u  
4 u  
4 u  
4 u  
4 u  
4 u  
4 u  
20 u 
4 u  
20 u 
40 U 
20 u 
20 u 
20 u 
20 u 
20 u 
40 U 
40 u 

1.5 u 
1.5 U 
1.5 U 
1.5 U 
1.5 U 
1.5 U 
1.5 u 
1.5 U 
3 u  
3 u  
3 u  
3 u  
3 u  
3 u  
3 u  
15 u 
3 u  
15 U 
30 U 
15 U 
15 U 
15 U 
15 U 
15 U 
30 U 
30 U 

8608-024-004 
SED0908860 
Soi 1 

.la69 
U&KG 

__- - - - -_ .  

1.5 u 
1.5 u 
1.5 U 
1.5 U 
1.5 U 
1.5 u 
1.5 u 
1.5 u 
3 u  
3 u  
3 u  
3 u  
3 u  
3 u  
3 u  
15 U 
3 u  
15 U 
30 U 
15 U 
15 U 
15 U 
15 U 
15 u 
30 U 
30 U 

Page: 1 
...................... 

8608-056-008 
SED1008860 
Soi 1 
UG/KG 
.250 

. - -__________- -_  

2 u  
2 u  
2 u  
2 u  
2 u  
2 u  
2 u  
2 u  
4 u  
4 u  
4 u  
4 u  
4 u  
4 u  
4 u  
20 u 
4 u  
20 u 
LO u 
20 u 
20 u 
20 u 
20 u 
20 u 
40 u 
40 u 

Modifiers: U=Analyzed, not detected. J=Present belou detection limit. B-Present in blank. NS=Not spiked. ’/.=Percent recovery. 



RFU Batch ID: 8608-027-001 
Customer ID: SED1108860 

Matrix: Soi l  
Units: UG/KG 

Dilution Factor: .la9 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Surrogate Recovery 

Oi-n-butylchlorendate: 65 % 6 4 %  

8608 - 027- 040 
SED1308860 
Soi 1 
UG/KG 
.1869 

_ - _ _ _ - - _ _ _ _ _ _ -  

100 % 

Alpha-BHC .......................... 
Beta-EHC ........................... 
Delta-BHC .......................... 
Gam-BHC (Lindane). ............... 
Heptachlor ......................... 
Aldrin ............................. 
Heptachlor Epoxide ................. 
Endosulfan . . . . . . . . . . . . . . . . . . . . . . . .  
Dieldrin ........................... 
4,4’-DDE ........................... 
Endrin ............................. 
Endosulfan 1 1 .  ..................... 
4,4’-DDD ........................... 
Endosulfan Sulfate ................. 
4,4’-DDT ........................... 
Methoxychlor ....................... 
Endrin Ketone ...................... 
Chlordane .......................... 
Toxaphene .......................... 
Aroclor-1016 ....................... 
Aroctor-1221 ....................... 
Aroclor-1232 ....................... 
Aroclor-1242 ....................... 
Aroclor-1248 ....................... 
Aroclor-1254 ....................... 
Aroclor-1260 ....................... 

- 

1.5 U 
1.5 U 
1.5 U 
1.5 U 
1.5 U 
1.5 U 
1.5 U 
1.5 U 
3 u  
3 u  
3 u  
3 u  
3 u  
3 u  
3 u  
15 u 
3 u  
15 U 
30 U 
15 u 
15 U 
15 U 
15 U 
15 U 
30 U 
30 U 

1.5 U 
1.5 U 
1.5 u 
1.5 U 
1.5 U 
1.5 u 
1.5 u 
1.5 u 
3 u  
3 u  
3 u  
3 u  
3 u  
3 u  
3 u  
15 U 
3 u  
15 U 
30 U 
15 U 
15 U 
15 U 
15 U 
15 U 
30 U 
30 U 

1.5 u 
6.4 U 
1.5 u 
1.5 u 
1.5 u 
1.5 u 
1.5 U 
1.5 U 
3 u  
3 u  
3 u  
3 u  
3 u  
3 u  
3 u  
15 U 
3 u  
15 u 
30 U 
15 U 
15 U 
15 U 
15 U 
15 U 
30 U 
30 U 

Modifiers: U=Analyzed, not detected. J=Present belou detection limit. B=Present in blank. NS=Not spiked. %=Percent recovery. 



RADIONUCLIDES 

SOLAR POND CLOSURE CHARACTERIZATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY 1988 APPEND ICES 



List: Customer ID'S: All 

1000-000-353 
1000-000-359 
1000-000-360 
1000-000-361 
1000-000-362 
1000-000-363 
1000-000-365 

SED0308860 
SED0808860 
SED0908860 
SED1008860 
SED1108860 
SED1208860 
SED1308860 

22542-7-7 
22509-14-6 
22509-14-7 
22581-6-4 
22510-10-7 
22510-10-8 
22510-10-10 



SOLAR POND SEDIMENT SAMPLES 
RADIOCHEMISTRY 

DATA SUMMARY REPORT 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
RFU Batch Nunber: Client: ROCKUELL (ROCKY FLATS) Page: 1 

Sample Information 

........................................................................................................................... 

RFU Batch ID: 1000-000-353 1000-000-359 1000-000-360 
Customer ID: SED0308860 SED0808860 SED0908860 

Matrix: Soil soi 1 Soil -------------------------------------------------------------------------.------------------------------------------------- 
Radio Chemistry 

Gross Alpha ........................ 
Gross Beta ......................... 
Uraniun 233, 234 ................... 
Uraniun 235. ....................... 
Uranium 238 ........................ 
Strontim 89, 90 ................... 
Plutonium 239, 240... .............. 
Americium 241.. .................... 
Cesium 137 ......................... 
Tritium ............................ 

24 +I- 10 pci/g 
32 +/- 6 pci/g 

0.95 +/- 0.19 pci/g 
NR 
1.0 +I- 0.2 pci/g 

1.9 +I- 0.1 pci/g 
0.42 +/-  0.06 pci/g 

-0.03 +/- 0.24 pci/ml 

NR 

NR 

19 +/- 10 pci/g 
22 +I- 6 pci/g 

0.74 +I- 0.27 pci/g 

0.57 +I- 0.24 pci/g 

0.13 +/- 0.10 pci/g 
0.09 +I- 0.10 pci/g 

0.32 +/-  0.26 pci/ml 

NR 

NR 

NR 

15 +/ -  9 pcilg 
24 +/-  6 pci/g 

0.87 + / -  0.17 pcilg 

0.89 + / -  0.17 pcilg 

0.09 + / -  0.10 pci/g 
0.16 + / -  0.15 pci/g 

0.11 + / -  0.25 pci/rnt 

NR 

NR 

NR 

RFU Batch ID: 1000-000-361 1000-000-362 1000-000-363 
SED1208860 Customer ID: SED1008860 SED1108860 

Matrix: Soil soi 1 Soil 
........................................................................................................................... 
Radio Chemistry 

Gross Alpha ........................ 
Gross Beta ......................... 
Uranium 233, 234 ................... 
Uranium 235 ........................ 
Uranium 238 ........................ 
Strontiun 89, 90. .................. 
Plutonim 239, 240 ................. 
Americiun 241 ...................... 
Cesiun 137. ........................ 
Triti un ............................ 

- 

10 +/- 9 pci/g 
28 +/- 6 pci/g 

0.89 +/- 0.20 pci/g 
NR 

0.91 +/-  0.21 pci/g 

0.01 +/- 0.02 pci/g 
0.00 +I- 0.01 pci/g 

0.16 +/- 0.21 pci/ml 

NR 

NR 

19 +I- 9 pcilg 

0.29 +/-  0.18 pcilg 

0.29 +/-  0.18 pci/g 

0.02 +/-  0.02 pci/g 
0.02 +/-  0.02 pci/g 

0.18 +I- 0.26 pci/ml 

13 +/-  6 pcilg 

NR 

NR 

NR 

2& +I- 10 pci/g 
22 + / -  6 pci/g 

0.61 + / -  0.18 pci/g 
N R  

0.62 +I-  0.18 pcl/g 
NR 

0.35 +I- 0.06 pci/g 
0.19 + / -  0.05 pci/g 

0.24 +I- 0.26 pci/rnl 
NR 



SOLAR POND SEDIMENT SAMPLES 
RADIOCHEMISTRY 

DATA SUMMARY REPORT 

Gross Alpha ........................ 
Gross Beta ......................... 
Uraniun 233, 234 ................... 
Uraniun 235. ....................... 
Uraniun 238.. ...................... 
Strontiun 89, 90 ................... 
PIutonium 239, 240 ................. 
Americium 241 ...................... 
Cesium 137 ......................... 
Triti un............................ 

34 +I- 1 1  pci/g 
22 +I- 6 pci/g 

0.93 +I- 0.29 pci/g 

0.63 +/-  0.25 pci/g 

0.07 +/- 0.04 pci/g 
0.03 +/- 0.03 pci/g 

-0.01 +/- 0.25 pci/ml 

NR 

NR 

NR 



INORGANICS 

SOLAR POND CLOSURE CHARACTERIZATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY 1988 APPENDICES 



8608-041-053 
8608-024-027 
8608-024-030 
8608-056-032 
8608-027-003 
8608-027-006 
8608-027-012 

SED0308860 
SED0808860 
SED0908860 
SED1008860 
SED1108860 
SED1208860 
SED1308860 



C03= as CaC03 ..................... NR 
HC03- as CaC03. .................... NR ........................... Chloride 12 mg/kg 
Sulfate 91 m g m  ............................ 
PH. ................................ 
Fluoride. .......................... 
Nitrate-Nitrite-Nitrogen ........... 113.7 mg/kg 
Sulfide ............................ 
Hexavalent Chromium (Cr+6).. NA 
Total Dissolved Solids NA 

..................... Cyanide, Total 0.005 mg/kg ....... 
............. 
............. Total Suspended Solids NA 

% Solids. 88 % .......................... 

Sample Information 

1 .o W k g  
NA 
NA 
NA 

90.1 % 

8608-024-030 
SED0908860 

NR 
NR 
139 
289 

78.0 

0.22 u 
NA 
NA 
NA 
90 % 

........................................................................................................................... 

. - - .  
Inorganics 

C03= as CaC03. .................... 
HC03- as CaC03 ..................... 
Chloride ........................... 
Sulfate ............................ 
pH ................................. 
Fluoride ........................... 
Nitrate-Nitrite-Nitrogen ........... 
Sulfide ............................ 
Cyanide, Total ..................... 
Hexavalent Chromium (Cr+6) ......... 
Total Dissolved Solids ............. 
Total Suspended Solids ............. 
% Solids. .......................... 

- 

NR 
NR 
1 1  
26 

20 u 

2.5 U 
NA 
NA 
NA 
93 

8608-027-006 8608-027-003 
SED1108860 SED1208860 
Soi 1 Soi I 

............................................................... 

NR 
NR 
210 
173 

38.1 W k g  

0.09 U rng/kg 
NA 
NA 
HA % 
85 

20 U rng/kg 

0.10 U mg/kg 
NA 
NA 
NA 
58 



C03= as CaC03 ..................... 
HC03- as CaC03 ..................... 
Chloride. .......................... 
Sulfate ............................ 
pH ................................. 
FLuoride.. ......................... 
Nitrate-Nitrite-Nitrogen ........... 
Sulfide ............................ 
Cyanide, Total................. .... 
Hexavalent Chrmiun (Cr+6) ......... 
Total Dissolved Solids ............. 
Total Suspended Solids. ............ 
Y. Solids ........................... 

20 U mg/kg 

0.07 U mg/kg 
NA 
NA 
NA 
82 x 



METALS 

SOLAR POND CLOSURE CHARACTERIZATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY 1988 APPENDICES 



8608-041-052 
8608-024-026 
8608-024-029 
8608-056-032 
8608-027-002 
8608-027-005 
8608-027-011 

SED0308860 
SED0808860 
SED0908860 
SED1008860 
SED1108860 
SED1208860 
SED1308860 



Silver (Ag), 
Aluninun (All, 
Arsenic (As), 
Bariun (Ea), 
Beryllium (Be), 
Calcium (Ca), 
Cadmium (Cd), 
Cobalt (Co), 
Chromium (Cr), 
Cesium (Cs), 
Copper (CUI, 
Iron (Fe), 
Mercury (Hg), 
Potassium (K 1, 
Lithiun (Li), 
Magnesium (Mg), 
Manganese (Mn), 
Molybdenun(Mo), 
Scdiun (Na), 
Nickel (Nil, 

Lead (Pb), 
Antimony (Sb), 
Selenium (Se), 
Strontium ( S r ) ,  
Thallium (TI), 
Vanadium (V 1, 
Zinc - (Zn), 

RFU Batch ID: 8608-041-052 8608-024-026 8608-024-029 
SED0808860 SED0908860 Customer ID: SED0308860 

Matrix: Soil Soi 1 Soi 1 
Units: MG/KG MG/KG MG/KG . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

total .............. 
total .............. 
total .............. 
total .............. 
total.. ............ 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total ............... 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total .............. 
total...... ........ 

2.2 
9.7 
0.10 

57 
2.3 
71 0 
0.6 U 
8.0 
16 
1 1  u 
19 

12500 
0.26 
2610 

250 
200 
1 1  
230 U 
14 
14 

0.13 
14 

32 
71 

5.7 u 

1.1 u 

1 .o 
18700 
2.0 
157 
1 .o 
5150 
0.50 
7.0 
17 
8.5 
19 

18600 
0.23 
6610 

3690 
430 
10 
249 
13 
13 
2.0 
0.13 
78 
12 
45 
76 

0.79 U 
2600 
1.6 
28 

0.40 U 
1370 
0.40 U 
4.0 
4.8 
8.8 u 
5.6 
6280 
0.11 
1210 

713 
249 
7.9 u 
128 
3.2 
2.5 U 
1.6 U 
0.10 u 
14 
13 
10 
34 

8608-056-032 
SED1008860 
Soi L 
M W K C  _ _ _ - - _ _ _ _ _ _ _ _ _ _ _ _ _  

1-.1 u 
2950 
0.5 

11 
0.5 u 

3990 
0.5 u 
5.4 L: 
c.7 
27 U 

0.42 
5280 
0.11 u 
550 

2480 
340 

11 u 
54 u 

4.3 u 
7.5 
0.5 u 
0.04 U 

15 
3.11 ii 

13 
23 



RFW Batch IO: 8608-027-002 8608-027-005 8608-027-011 
Customer IO :  SED1108860 SED 1208860 SED1308860 

Units: MG/KG MG/KG MG/KG 
Matrix: Soil Soi 1 soi 1 

Silver (Ag), total .............. 
Aluninun (All, total .............. 
Arsenic (As), total .............. 
Barium (Ea), total .............. 
Beryllium (Be), total.............. 
Calcium (Ca), total........ ...... 
Cadmium (Cd), total. ............. 
Cobalt (Co), total .............. 
Chromium (Cr), total........... ... 
Cesium (Cs), total..... ......... 
Copper (CUI, total........ ...... 
1 ron (Fe), total...... ........ 
Mercury (Hg), total.............. 
Potassium (K 1, total.............. 
Lithium (Li), total .............. 
Magnesiun (Mg), total .............. 
Manganese (Mn), total.............. 
MolyWenun(Mo), total.............. 
Sodium (Na), total .............. 
Nickel (Nil, total .............. 
Lead (Pb), total. ............. 
Antimony (Sb), total .............. 
Selenium (Se), total.............. 
Strontiun (Sr), total.. ............ 
Thallium (Tl), total .............. 
Vanadium (V  ), total... ........... 
Zinc (Zn), total... ........... - 

1.2 u 

0.23 U 
20 u 

0.50 U 

15100 

132000 
1 .2 
12 

6.1 
12 u 
13 

5280 
0.72 
5180 

61 2 
88 

2.2 
670 
34 

4.4 
1.2 u 

0.23 U 
15 

4.1 
15 

660 

1.1 u 
9660 
0.27 U 
119 

0.57 U 
12000 
0.57 U 

8 . 0  
9.1 

14 U 
17 

12800 
0.20 

42700 

2600 
1 89 
11 u 

659 
17 
17 

2.3 U 

0 . 2 7  U 
86 

8.4 
28 

258 

1.6 
8520 
0.23 

91 
0.39 U 
6930 
0.39 U 
4.6 

6.6 U 
7 . 8  

10 
14300 
0.02 u 

34100 

1800 
325 
7.8 U 
324 
9.3 
11 

1.6 
0 .22  u 

48 
8.5 

26 
99 
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This appendix contains historical analytical data for the Solar Ponds Area. 

The enclosed data are  presented in the following order: 

Appendix D-1: Metals 
207 Solar Ponds 

Appendix D-2: Radiochemistry 
207 Solar Ponds 
774 Pond 
Sump 1 
Sump 2 
Sump 3 
Sump 6 

Appendix D-3: Inorganics 
207 Solar Ponds 
774 Ponds 
Sump 1 
Sump 2 
Sump 3 
Sump 6 
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NARRATIVE 
ROCKY FLATS HISTORICAL DATA BASE 

T h e  Rocky  Flats  Historical Database has been established using data obtained 

f rom Rockwel l  f i les  and binders located a t  Rocky  Flats. I t  includes data on landfill  

sites and solar ponds and covers the period f rom 1974 to  1986. To prepare f o r  the 

possibility o f  combining this historical data  with current data, the  ADMS database 

structure has been used. 

K e y  elements to  the reports generated f rom this database include sample dates, 

reporting units, and analyte values. These are  discussed in  the following paragraphs. 

SAMPLE DATES 

When available,  exact sample dates provided on analytical reports have been 

used. Monthly grab samples f o r  which only a month and year were indicated have 

been assigned a date o f  the 15th or 16th o f  the month. In situations where sample 

dates were not provided on analytical reports but dates could be approximated f rom 

report dates and report batch numbers, the approximate date was used. Data  for 

which sample dates could not be approximated have not been included. 

UNITS 

With the exception o f  specific conductivity which has been reported in 

umhos/cm, analytical values have been reported in milligrams per liter (MG/L;PPM). 

Reporting units on phenols and pcb’s are questionable and values included in the 

historical appendices for  those substances should not be used f o r  evaluation purposes 



until those have been verified and corrected. In many cases, a n  attempt was made to 

convert phenol/pcb values to micrograms per liter (UG/L;ppb). 

ANALYTE VALUES 

Values f o r  analytical data reported in sc ient i f ic  notation have been converted 

to standard notation. With the exception o f  the phenol/pcb values mentioned in  the 

paragraph on units, a l l  other values have been entered as they appeared on Rockwell 

analytical reports. N o  attempt has been made to adjust values f o r  signficant figures, 

etc. 
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207 SOLAR PONDS 
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This appendix contains analytical data  from previous investigations a t  the 

Solar Ponds Area. The enclosed data  are  presented in the following order: 

Appendix E-I: Chemcial Analyses of Solar Ponds Water 
Pond 207A Data 
Pond 207B Data 
Pond 207C Data 
Pond 207A TCLP Sludge Data 

Appendix E-2: Laboratory Test Results 
Solar Ponds 207-A AND 207-B 
North Interceptor Trench Pump 
House Buffer Zone April and May 1986 
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TABLE OF CONTENTS 

Pond 207A Quarterly Water Data 
Sludge Data 

March 1984-September 1985 
May 1985 

January 1984-September 1985 
October 1984, April 1985 

Pond 207B Weekly Water Data 
EIemental Water Analyses 

Pond 207C Quarterly Water Data March 1984-September 1985 

Pond 207A Results of TCLP Sludge April 1988 
Analysis 
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POND 207A DATA 
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BDcI[weLL INTERNATIONAL 
ROSTH AMERICAN SPACE OPERATIONS 
P.0. BOX 464 
GOLDEN, COLORADO 80401 

GENERAL LABORATORY 
BUILDING 881 

DISTRIBUTION: LAB NUMBER: U85-2224 
DATE : 1043-8 5 

C. T. Illslcy, H S E  T452B ACCOUNT NO: 331 
R. L. Henry, HSdE T452B 

M i l e  

SAMPLE DESCRIPTION 

207 A and C Solar Pond - Quarterly - Received: 9-11-85 - 
AXALYSIS RESULTS 

Analysfs 

pR (S.U.) 

NO-3 as N (mg/~) 

CN- ( P P I  

Be (ug/ml) 

Gross Alpha (pCi/L) 

Gross Beta (pCi/L) 

Pu-239 (pCi/L) 

- Anr241 (pCi/L) 

u (PCI/L) 

3H (pCi/L) 

T. Do So (m~g/L) 

207 A 

10.0 

21739 
171976 

- 

1.7 

0.1 

(5.6 2 0.0) x lo4 

(2.7 2 0.6) x lo4 

(0.0 2 1.0) x lo3 

(2.6 2 0.2) x lo4 

(3.0 2 0.8) x 103 

(0.0 2 4.2) X 10’ 

207 C - 
12.5 

1884 1 
171135 

<0.1 

0.6 

(8.8 2 0.6) X lo3 
3 

(1.4 2 0.3) X lo3  

(1.8 2 0.3) X lo3 

(7.2 2 0.9) X 10’ 

(6.4 2 1.1) X 10 

(1.3 - + 0.1) x lo4 



/. 

boQ(weLL IRTEpRarIONAL 
.ORTH AMERICAN SPACE OPERATIONS 

COLDEN, COLOIUW 80401 
P.0. BOX 464 

MALTTICAL BEPORT 

GENERAL LABORATORY 
BUXLDING 881 

DISTRIBUTION: LAB NUMBER: n85-1557 
DATE : 7-11-85 A. T. I l l e l e y ,  ES&E T-452B ACCOUNT NO: 331 

pi l e  
APPROVED : 

4. A, Blair 

-LE DESCRIPTION 

Solar Pond 207A & 207C - Q u a r t e r l y  Received: 6-25-85 

AMALYSIS RESULTS 

207C - 207A - Analysis 

PH (Son.) 10.1 10.7 

 NO-^ as N (sg/t) 14800 8000 
T.D.S. (w/L) 10360 6420 

Be (ug/d) 0.1 <0.1 

Gross Beta ( p c I / ~ )  

c"' (w/L) <0.01 <0.01 

3 Gross Alpha (pCI/L) 2.4 x lo4 , 6.5 X 10 
(5.2 2 1.0) x lo3 ( 1 . 1  2 0 . 2 )  x lo4 



POQ[WELL INTERNATIONAL 
NORTH AMERICAN SPACE OPERATIONS 

COLDEN, COLORAW 80401 
P.0. BOX 464 

ANALYTICAL REPORT 

GENERAL LABORATORY 
BUILDING 881 

DISTRIBUTION : LAB NUMBER: n85-1236 
DATE : 1047-65 

bo D. Gaskins ,  Liq Waste Oper ,  374 ACCOUNT NO: 371 4. Greengard, HS6E T452B 

P i l e  APPROVED : 

SAKPLE DESCRIPTION 

207A S o l a r  Pond Water Sludge 
(REP: Req No. 2-59838) Received: 5-21-85' 

ANALYSIS RESULTS 

R e s u l t  

9 .5  

 NO-^ as N ( m g / ~ )  8800 
T o t a l  Dissolved S o l i d s  (mg/L) 77300 
T o t a l  S o l i d s  (mg/L) 

S p e c i f i c  Gravity (g/ml) 

C r  +6 ( m g / ~ )  
Be (mg/L) 

108700 
1.08 
170 
(1 00 

T o t a l  Alpha 8 .6  X IO5 

(2 .8  2 1.9) x 10' 

(5.2 - + 0.9) X lo2 

<0.75 
2.0 

(1.0 

36 
2.2 

See a t t a c h e d  sheet for elemental  a n a l y s i s  r e s u l t s .  



LAB NO: H85-1236 
DATE: JULY 12, 1985 

TO: R-DeCASKINS JR. 
CC: FILE 

ROCKYELL INTERNATIONAL 
ENERGY SYSTEMS GROUP 
ROCKY FLATS PLAHT 

881 GENERAL LABORATORY 

ANALYSIS REPORT .............................. 
BLDG: 374 
DEPT: cia. UASTE OPER. 

CHARGE: 371 

................................................................................ 
SAMPLE DESCRIPTION: 

UATER SLUDGE ................................................................................ 
EHISSION SPECTROGRAPHIC RESULTS 

ELEMENT Mg/L ELEHENT HgIL 

Ag 
A1 
AS 
B 
B& 
Be 
Bi 
C1 
Cd 
C. 
co 
Cr 
CS 
cu 
F. 
G. 
Hg 
K 
L i  
no 
Mn 

4.3 
>11ee 
<s. 4 
11 
3.3 
9.8 
<.s4 
>11ee 
33 
<11e 

65 
< 1 1  
43 
110 

< a 5 4  
< l *  1 
>11eee 
98 
1 lee 
6- 5 

.98 

MO 
N& 
Nb 
N i  
P 
Pb 
Rb 
Sb 
S. 
si 
Sn 
Sr 
T& 
1. 
Th 
Ti 
T1 
U 
v 
W 
Zn 
Zr 

87 
> i  ieee 
1 1  
22 
760 
7.6 

1 1  
<l. 1 

220 
<l. 1 
34 
<l. 1 
< 1 1  
<l. 1 
9.8 
< .54  

** e 

< 54 
(1.1 
< 54 

7.6  
2.2 

ATOHIC ABSORPTION SPECTROPHOTOMETRIC RESULTS. 
*+ NOT RUN 

TOTRL SOL IDS: 106700 

................................................................................ 
R2D - ANRLYSIS BY: 

3828 - PLRTE NO: APPROVED BY .. *Z?fi&+ 



Rfx lwKu SNTeRNARoNAL 
ENERGY SYSTEMS GROUP 
P.0. BOX 464 
COLDEN, COLORADO 80401 

GENERAL LABORATORY 
BUILDING 881 

DISTRIBUTION: LAB NUMBER: 1185-0499 

C. T. I l l s l e y ,  U S E  T452B ACCOUNT NO: 331 
E. L. Henry, HSLE T452B 

DATE : 4-2 5-85 

APPROVED: <% &le 

lJ0 A* 
SAMPLE DESCRIPTION 

2 0 7 4  Solar Pond - Quarterly - Received: 3-5-85 

AXALYSIS RESULTS 

Analysis 

pH (S.U.) 

NO-3 as N (mg/L) 

T. D. S. (mg/L) 

c" ( P P d  

Be (ug/ml) 
Gross Alpha (pcI/L) 

G r o s s  Beta (pCI/L) 

Pu-239 (pCi/L) 

Am-241 (pcI/L) - 
u (PCi/L) 

3H (pcI/L) 

Results  

10.0 

7300 
5340 

<O.l 
0.1 

( 8 . 4  2 0.3) X lo3 
4 

( 1 . 3  - + 0.6)  X 10' 

(1.2 - + 0.1) x 10 

(9.2 2 1.1) x 103 

(1.0 - + 0.4)  x lo3 

(0.0 2 1.5) x lo2 



ltocRweLL INTERNATIONAL 
ENEXGY SYSTEMS GROUP 

GOLDEN, COLORADO 80401 
P.0. BOX 464 

ARAtyTIcU REPORT 

GENERAL LABORATORY 
BUILDING 881 

DISTRlBUTION : LAB NUMBER: H84-2975 
DATE : 12-24-84 

T. I l l s l e y ,  HSdE T452B ACCOUNT NO: 331 4: L. Henry, HSdE T452B 
P i l e  

SAMPLE DESCRIPTION 

Solar Pond 207A - Received: 12-5-84 

ANALYSIS RESULTS 

RESULTS 
8.3 

929 
<o. 1 

<o .os 
204 - + 120 * 
(8.6 2 7.0)  X 10' 

(6.2 2 2-31 x io2 

21 + 26 

(1.6 2 0 . 7 )  X IO2 

(0.0 2 7.6) X 10' 

- 
/bo 
86 

6~ 



RO 
EM 
P .I 
601 

Jc. 
F i '  

C W L L  I NTIRNATIONAL 
ERGY SYSTEMS GROUP 
0 .  BOX 464 
IDEN, COLORADO 80401 

ANALYTICAL REPORT 

GENERAL LABORATORY 
BUILDING 881 

N: LAB NUMBER: W 0 2275 
DATE : 9-27-84 

T. I l l s l e y ,  T452B HSIE ACCOUNT NO: 331 
le 

llPLE DESCRIPTION 

Solar Pond 207A - Quartley Sanple - Received: 9-13-84 

UYSIS RESULTS 

Gross Alpha (pCI/L) 

Gross Beta (pCI/L) 

Pu (pCI/L) 

Am (PCf/L) 

u (pCI/L) 

Results 

11.0 

403 

(0.1 

<0.1 

(2.8 - + 1.0) x lo3 
32 - + 16 

(2.4 - + 1.0) X 10' 

39 - + 40 

(2.0 2 1.2) X102 

(69 2 7.9) x1oo1 . 



ROCKYELL INTER MA T I  OWL 
ENERGY SYSTEW GROUP 
P.O. BOX 464 
GOLDEN, COLORADO 80401 

ANALYTICAL REPORT 

GENERAL LABOFATORY 
BUILDING 881 - 

- 6 
DATE : 8/16/84 

’C. T. I l l s l e y  1-4529 ACCOUNT NO: 331 
R. 1. Henry 1-452B 
W. D. Hoffman T-452B 
R. 0. Gaskins 374 
F i l e  

APPROVED : 

207A So la r  Pond - Quarterly Sample Received: 6/5/84 

Analys i s  

pH (S.U.) 

m3 as  N (mg/L) 

Total D i s so lved So l id s  (mg/L) 

Be (mg/L) 

CN’ (mg/L) 

Gross Alpha (pCi/L) 

Gross Beta (pCi/L) 

PU - - 239 (pCi/L) 

A.l - 241 (pCi/L) 

Result  

9.9 

5150 

4383 

< 0.1 

0.6 

- 

(3.5 + 2.9) x 103 - 
2 2 27 

(1 .1  2 2.4) X lo1 

(3.8 2 2.8) X lo1 

(6.5 2 0.4) X lo3 

(4.3 2 0.8) x lo3 



GDJERALLJmoRAmRr 
BUILDIK; 881 

DISIRIBW"I0N: tAB NWBER: m4-558 
R e  L o  Henry T452E m m  4-10-84 

E5 le 
k. T. Illsley ~ 4 5 2 ~  ACOCUKT K): 331 

Solar maporation Pond 207A - Monthly Swrple 
Feceived 3-5-84 

ANALYSIS RESULTS 

pcr 10.5 

9 as N 5000 

TD6 (ng/L) 36000 

<0.1 

1.3 x lo3 



POND 207B DATA 

SOLAR POND CLOSURE CHARACTERIZATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY 1988 APPENDICES 



RocmIsLL IRpIszupA'IIoHAL 
MRTH AMERICAN SPACE OPERATIONS 
P.0.  BOX 464 
COLDEN, COLORADO 80401 

GENERAL LABORATORY 
BUILDING 881  

DISTRIBUTION : LAB " B E B :  M35-2220 
DATE: 10-08-85 

B. L. Henry, T452B ESdE ACCOUNT NO: 331 
C. T. I l l e l e y ,  T452B HS&E 
R, D. Gaskins, 374 Uq Wste Ops 

P i l e  

SAKPLE DESCRIPTION 

Llf. Greengard, T452B HS6E 

Solar Evaporation Pond 207B 1)  North 1 )  Center 
(Weekly Sample) Received : 9-17-85 

Gross B e t a  (pCi/L) 

North 

9.3 

7 2 7  

- 

209 2 21 

109 2 63 

Center 

9.3 

1.4 

7 2 3  

59 If 4 



I"KRNATIOHIU, 
lU)UT€I AHERICAN SPACE OPERATIONS 

GOLDEN, COLORADO 80401 
P-0. BOX 464 

AULYTICAL WORT 

GENERAL LABOBATORY 
BUILDING 881 

DISTRIBUTION : LAB NUMBER: W5-2157 

Po L. Henry, T452B H S E  ACCOUNT NO: 331 
C- 1. I l l r l e y ,  T452B HS6E 
P- D. Gaskina, 374 Liq  Wste Ops 

Pile 

DATE: 9-30-85 

3- Greengard, T452B HSdE 

SAUPLE DESCRIPTION 

Solar Evaporation Pond 2078 1 )  North 1) Center 
(Weekly Sample) Received: 9-10-8s 

Cross Alpha (pCi/L: 

Cross Beta ( p c I / ~ )  

North - 
9.2 

- Center 

9.7 

<1.0 

24 + 5 

-4 + 25 

- 
- 



ROCWXLL 1"ATIONAL 
NORTB AXERICAN SPACE OPERATIONS 

COLDEN, COLORAW 80401 
P.0. BOX 464 

ANALYTICAL REPORT 

GENERAL LABORATORY 
BUILDING 881 

DISTIUBUTION : LAB NUMBER: H85-2096 

R. L e  Ecnty,  T452B HSdE ACCOUNT NO: 331 
C. T. I l l s l e y ,  T432B HSLE 
Re D. Gasldns, 374 Wq Wstc Ops 

P i  le 

W L E  DESCRIPTION 

DATE : 9-30-85 

APPROVED : Vr. Grccngard, T452B H S E  

Solar Evaporation Pond 207B 1 )  b r t h  1 )  Center 
(Weekly Sample) Received : 8-27-85 

Analysis 

pH (SOU.) 

 NO-^ as N (w/L) 

Grose Alpha (pCi/L) 

Gross Beta (pCI/L) 

Pu-239 (pCi/L) 

U- Total (pCi/L) 

Am-241 (pCi/L) 

Not requested 

- 

North 

9 00 

7 16 

323 2 33 

96 2 25 

- 

71.2 

82.6 

Center 

10.3 

<lo0 

-4 + 0 

-8 2 1 1  

- 

57 06 



muwELL 1mRNATIoNAL 
lgRT€I AHERICAN SPACE OPERATIONS 
P.0. BOX 464 
COLDEN, COLORADO 80401 

ANALYTICAL REPORT 

GENERAL LABORATORY 
BUILDING 881 

DISTRIBUTION: LAB NUKBEB: 1cBS-2035 

P- L. Henry, T452B H S E  ACCOUNT NO: 331 
C- T. I l l s l e y ,  T452B H S E  
P- D. Gaskins, 374 Uq Wste Ops 

PLle 

SCLWPLE DESCRIPTION 

DATE : 9-30-85 

fl. Greengard, T452B H S E  

Solar Evaporation Pond 207B 1)  North 1 )  Ccnter 
(Weekly Sample) Received : 8-20-85 

North - 
8.7 

Center 

10-6 

Gross Beta (pCi/L) 

67 6 

113 f 38 

41 + 10 - 

< l o 0  

19 2 5 

6 + 16 - 



ELocI[wELL IlUTERNATIONAL 
NORTH AMERICAN SPACE OPERATIONS 
P.0. BOX 464 
COLDEN, COLORADO 80401 

=NEW LABORATORY 
BUILDING 881 

DISTRIBUTION: LAB " E r n :  H851973 

R. L. Henry, T452B HSdE ACCOUNT NO: 331 
C. T. I l l r l e y ,  T452B RS6rE 
B. D. Garkins, 374 Llq Wrte Ops 
T. Greengard, T452B HSLE 
FilQ A. Blair 

SAKPLE DESCRIPTION 

DATE : 9-30-85 

Solar Evaporation Pond 207B 1 )  North 1) Center 
(Weekly Sample) Received: 8-13-85 

Analysis 

pE (S.U.) 

 NO-^ as N (mg/L) 

Gross Alpha (pCi/L) 

Gross Beta (pCi/L) 

North - 
8. 8 

615 

110 2 6 

77 4. 5 - 

Center - 
9.6 

< l o 0  

0 2 0  

9 2 4  



- 1mRNATIoNAL 
SOR'l'H M R I C A N  SPACE OPERATIONS 
P.0. BOX 464 
GOLDEN, COLORAW 80401 

~ T T I C A L  REPORT 

GENERAL UBO~ATORY 
BUILDING 881 

DISTRIBUTION: LAB NUMBER: 1(85-1915 

P. L. Henry, T452B H S E  ACCOUNT NO: 331 
C. T. I l l e l e y ,  T452B H S E  
1. D. Gaskine, 374 Liq Wete Ope 
I. Greengard, T452B H S E  
=le 

-LE DESCRIPTION 

DATE: 9-30-85 

S o l a r  Evaporation Pond 207B 1) North 1) Center 
(Weekly Sample) Received : 8-6-85 

North 

9.1 

- 

590 

166 2 31 

115 2 7 

Center 

10 00 

< l o 0  

6 2 2  

29  2 8 



EDc)[wELL 1"ATIOEAL 
loRTH AMERICAN SPACE OPERATIONS 

OOLDEN, COLORADO 80401 
P.0. BOX 464 GENERAL LABORATORY 

BUILDING 881 

DISTRIBUTION: LAB IWKBEB: n85-1860 

PI L. Henry, T452B HSdE ACCOUNT NO: 331 
C. T. I l l a l e y ,  T452B HSLE 

DATE: 8-9-85 

D. Gaskins, 374 Liq Wste Ope x Greengard, T452B E S E  
pi le 

SAMPLE DESCRIPTION 

Solar Evaporation Pond 207B 1) North 1) Center 
(Weekly Sample) Received : 7-30-85 

Analysis 

pE (S.U.) 

m-, as N (nrg/L) 

Gross Alpha ( p c I / ~ )  

Gross Beta (pCi/L) 

North 

9.1 

627 

- 

200 2 86 

57 + 12 - 

Center 

9.9 

2.0 

38 2 20 

34 f 39 



IDcIvEIl. 1"ATIOHAL 
ROUTEI AMERICAN SPACE OPERATIONS 

GOLDEN, COLORADO 80401 
P o 0 0  BOX 464 

ARALFnCAL BEPORT 

GENERAL LABORATORY 
BUILDING 881 

DISTRIBUTION: LAB mRIBEB: x85-1787 

1. Lo Henry, T452B ESCE ACCOUNT NO: 331 
C. T. I l l r l e p ,  T452B ES&E 

DATE: 7-29-85 

1. D. Carklae, 374 Liq Wetc Ops 

?lle 
4. Creengard, T452B HSCE 

SAMPLE DESCRIPTION 

Solar Evaporation Pond 2078 1) North 1)  Center 
(Weekly Sample) Received : 7-23-85 

Analysis 

pa (SOU.) 

Gross Beta (pCi/L) 

North 

8*9  

625 

169 2 14 

52 + 15 

Center - 
lOe3 

< l e 0  

18 2 11 

11 2 0 



RDmnLL I ~ T I O M L  
W R C P  SYSTepls  GROUP 
P.0. BOX 464 
COLDEN, COLORADO 80401 

CHHHRAL LABORATORY 
BUILDIBC 881 

DISIRIBIIIIOR: LAB NUMBER: H85-0501 

P. L. Henry, T452B HSLE ACCOUNT NO: 331 
MTE: 3-26-85 

APPROVED >& 
C. To I l l s h y ,  T452B W E  
R. De & s ~ ~ u s ,  374 Liq Wete Ope 

L/r. Greengard, T452B BSdE 
File J. A. B l a i r  

SAMPLE DESCRIPTIO# 

a l a r  Evaporation Pond 207B 1) North 1) Center 
(VCekQ sample) Received : 3 - 5 8 5  

North - Analysis 

pE (Son.) 

wo3 as N (rg/L) * 
Gross Alpha (pci/L) * 
Gross Beta (pCi/L) * 

No sample received - Pond Roten  

Center 

10.1 

15.6 

59 2 23 

73 0 



ROCKWE L L I NTER NAT I OWL 
ENERGY SYSTEMS GROUP 
P.O. BOX 464 
GOLDEN, COLORADO 80401 

ANALYTICAL REPORT 

GENERAL LABORATORY 
BUILDING 881 

DISTR IBUT ION : LAB NUMBER: M84 - 2855 
DATE : 12-12-84 

R. L. Henry, T452B HS&E ACCOUNT NO: 331 
C. T. I l l s l e y ,  T452B HSIE 
R D. Gaskins, 374 L i q  Wste Ops d Greengard, T452B HS&E 
F i l e  /J. A. B l a i r  

SAMPLE DESCRIPTION 

Solar  Evaporation Pond 2078 1) North 1) Center 
(Weekly Sanple) Received: 11-20-84 

Analys is  

pH (S.U.) 

~0~ as N ( W L )  

Gross Alpha (pCi/L) 

Gross Beta (pCi/L) 

North 

8.0 

579 

217 2 80 

11 2 24 

- Center 

10.6 

5.5 

34 - + 19 

17 - + 26 



maw!tLL nlIxm?ATIoxAL 
lscRcy SYSTmS CROUP 
P.0. BOX 464 
COLDEN, COLOBADO 80401 

CERlSAL UBOU'I'ORY 
BUIIDXNG 881 

DISfpIboTIOIO: LAB NUl4BEB: M83-0712 

L L. Henry, T452B HSdE , ACCOUNT NO: 331 
C. T. I l l r l e y ,  T452B HSLE 

m e  

SAMPLE DESCRIPTION 

DATE: 4-15-85 

S 

APPROVED : 
D. Gaiki~s, 374 Liq Wste Ops P T. Greengard, T452B BSLE 

Solar Evaporation Pond 207B 1 )  North 1)  Center 
(Weekly Sample) Received: 3-26-85 

dpalysis 

pH (S.U.) 

Gross Beta (pcI/L) 

North - 
9.2 

492 

186 2 105 

156 2 54 

Center 

10.1 

5.1 

- 

26 f 7 

17 2 2 



GENERAL LABOBAXOBI 
BUILDIIIC 881 

DISTRIBUTION: LABNlRfBEB: m5-0433 
MTE : 3-26-85 

L o  Ben-, T452B RS6E ACCOUNT NO: 331 
C. T. f l h l e y ,  T452B HS6E 
R. D. Caskins, 374 L l Q  Wste Ops 

rile 

SAMPLE DESCRIPTION 

Jr. Creengard, T452B HS6E 

Solar Evaporation Pond 207B 1)  North 1) Center 
(Weekly Sample) Received : 2-26-85 

North - Analysis 

pH (S.U.) 

m3 as (rg/L) 

Gross Alpha (pcI/L) 

Gross Beta ( ~WL)  

No sample received - Pond Frozen. 

Center 

10 04 

3.4 

-2 2 10 

38 - + 19 



POCI[WPILL INTERNATIONAL 
ENERGY SYSTE- GROUP 

GOLDEN, COLORADO 80401 
P.0 ,  BOX 464 

ANALITXCAL REPORT 

GENERAL LABORATORY 
BUILDING 881 

DISTRIBUTION: LAB NUMBER: M84-3027 

R. L. Henry, T452B HSdE 
C. T. I l l s l e y ,  T452B HSdE 

x Grecngard, T452B HSdE 
D. Gaskins, 374 Liq Wste Ops 

F i le  

~ 

DATE : 12-24-84 
ACCOUNT NO: 331 

APPROVED : 
/s. A. Blair 

SAMPLE DESCRIPTION 

S o l a r  Evaporation Pond 207B 1) North 1) Center 
(Weekly Sample) Received : 12-1 1-84 

Analysis 

pa (S.U.) 

m3 as N (mg/L) 

Gross Alpha (pCi/L) 

Gross Beta (pCi/L) 

North - 
* 
FROZEN 

NO 

SAMPLE 

Center 

9.2 

4.1 

4 2 11 

3 2 21 



ROCKYELL ZNTERNATIONAL 
ENERGY SYSTEMS GROUP 
P.O. BOX 464 
GOLDEN, COLORADO 80401 

ANALYTICAL REPORT 

GENERAL LABORATORY 
BUILDING 881 

u :  - 
DATE : 12- 12 -84 

R. L. Henry, T452B HSLE ACCOUNT NO: 331 
C. T. I l l s l e y ,  14528 HSLE 
R. 0. Gaskins, 374 L i q  Wste Ops 

F i l e  3.  A. l a i r  
APPROVED: /$&$[x 4 Greengard, T452B HSIE 

/ 
1 

Solar  Evaporation Pond 207% 1) North 1) Center 
(Weekly Sample) Received: 12-4-84 

Analys i s  

pH (S.U.) 

NO3 as N ( W L )  

boss  Alpha (pCi/L) 

Gross Beta (pCi/L) 

Pond frozen 

North Cent e r 

10.0 

4.0 

6 2 17 

3 2 26 



ROCKWELL INTERHATIOWL 
ENERGY SYSTEMS GROUP 
P.O. BOX 464 
GOLDEN, COLORADO 80401 

ANALYTICAL REPORT 

GENERAL LABORATORY 
BUILDING 881 

LAB NUMBkR: H84 - 2888 
DATE : 12- 12 -84 

R. L. Henry, T452B H S M  ACCOUNT NO: 331 
C. T. I l l s l e y ,  T452B HSAE 
R 0. Gaskins, 374 L i q  Wste Ops d Greengard, T4526 HS&E 
F i l e  

SAMPLE DESCRIPTION 

APPROVED : 

Solar  Evaporation Pond 2078 1) North 1) Center 
(Weekly Sample) Received: 11-27-84 

Analys i s  

pH (S.U.) 

NO3 as  N (W-) 
Gross Alpha (pCi/L) 

North 

8.1 

- 

579 

160 2 63 

29 2 29 Qoss Beta (pCi/L) 

Center 

10.7 

2.9 

12 11 

5 + 24 - 



ROCKUELL INTERNATIOllM 
EKRGY SYSTEM GROUP 
P.O. BOX 464 
GOLDEN, COLORADO 80401 

ANALYTICAL REPORT 

GENERAL LABORATORY 
BUILDING 881 

DATE : 11-29-84 
R. I.. Henry, T4520 HSlE ACCOUNT NO: 331 
C. 1. I l l s l e y ,  14528 HS&E 
R. 0. Gaskins, 374 Lfq Yste Ops 

F i l e  
APPROVED : JT. Greengard, 14529 HS&E 

PLE OESC RIP110 N 

Solar  Evaporation Pond 2078 1) North 1) Center 
(Yeekly Sample) Recei ved: 11-13-84 

Analysf s 

pH (S.U.) 

 NO^ as N ( W L )  

Gross Alpha (pCi/L) 

Gross Beta (pCi/L) 

North 

8.3 

500 

- 

203 + 94 - 
46 2 43 

~- 

Center 

10.8 

4 . 0  

- 

20 2 14 

-2 - + 28 



ROCWELL INTERMTIONAL 
ENERGY SYSTEMS GROUP 
P.O. BOX 464 
GOLDEN, COLORADO 80401 

ANALYTICAL REPORT 

GENERAL LABORATORY 
BUILDING 881 

ER: H84 2724 
DATE : 11-29-81 

R, L. Henry, T4528 HS&E ACCOUNT NO: 331 
C ,  T. I l l s l e y ,  T4528 HSIE 
R. D. Gaskins, 374 Ltq Wste Ops 
4. Greengard, T4528 HS&E 
F i l e  

Solar Evaporation Pond 207B 1) N o k h  1) Center 
(Weekly Sample) Rece i ved : 11-6-84 

Analysis 

pH (S.U.) 

NO3 as N (mg/L) 

Gross Alpha (pCi/L) 

Gross Beta (pCi/L) 

North 

8.3 

- 
570 

143 2 55 

19 + 37 - 

Center 

10.7 

2.7 

11 + 16 

-5 + 23 - 



ROCKUELL INT€RNATIONAL 
ENERGY SYSTEMS GROUP 
P.O. BOX 464 
GOLDEN, COLORADO 80401 

ANALYTICAL REPORT 

GENERAL LABORATORY 
BUILDING 881 

-Mi: H84 - 2664 
DATE : 11-7-84 

R. L, Henry, T452B HS&E ACCOUNT NO: 331 
C. T. I l l s l e y ,  T452B HSIE 

T. Greengard, T452B HSIE 
F i l e  

SAMPLE 0 t SCRI PTI ON 

P. 0 .  Gaskins, 374 Liq Wste Ops 

Solar Evaporation Pond 2078 1) North 1) Center 
(Weekly Sanple) Recei ved: 10-30-84 

Ana 1 ys i s 

pH ( S A )  

NO3 as N (mg/L) 

Gross Alpha (pCi/L) 

Gross Beta (pCi/L) 

North 

8.2 

- 

535 

165 2 62 

53 + 44 

~~ 

Center 

10.5 

2.2 

5 + 10 - 
-5 - + 22 



ANALYTICAL REPORT 
ROCKWELL INTERNATIONAL 
ENERGY SYSTEMS GROUP 
P,O. BOX 464 
GOLDEN, COLORADO 80401 

GENERAL LABORATORY 
BUILDING 881 

UTION: LAB NUMBER: M84 - 2604 
DATE : 11-7-84 

R. L. Henry, 14528 HSIE ACCOUNT NO: 331 
C. 1. I l l s l e y ,  T452B HS&E 
R, D. Gaskins, 374 L i q  Wste Ops 

F i l e  
8. Greengard, T452B HSIE 

PLt DESCRIPTION 

So l a r  Evaporation Pond 2078 1) North 1) Center 
(Weekly Sample) Received: 10-23-84 

Analys i s  

pH (S.U.) 

m3 as N (mg/L) 

Gross Alpha (pCi/L) 

Gross Beta (pCi/L) 

North 

8.2 

530 

116 - + 42 

48 + 47 

- 

- 

Center 

10.6 

(1.0 

11 2 12 
3 + 26 - 



ANALYTICAL REPORT 
ROCKWELL INTERNATIONAL 
ENERGY SYSTEMS GROUP 

=DEN, COLORADO 80401 BUILDING 881 

~XTRIBUTION: LAB NW BER: H84 - 2608 

R, L. Henry, HS8E T452 ACCOUNT W: 331 
C, T. I l l s l e y ,  HS8E T452B 
RJD. Gasklns, L iq  Yste 374 

Greengard, HS&E T452B 
Ff 'le 

P.0. BOX 464 GENERAL LABORAT~RY 

DATE : 11-28-84 

W P L E  DESCRIPTION 

Solar  Evaporation Pond 2078 
Received: 10/23/84 

1) North 2 )  Center 

W Y S I S  RESULTS 

Elemental analys i s  re su l t s  are reported on attached sheets. 



LAB NO: H84-2608 
DATE: NOVEMBER 21,1984 

ROCKWELL INTERNATIONAL 
ENERGY SYSTEMS CROUP 

ROCKY FLATS PLANT 
881 CENERRL LABORATORY 

ANALYSIS REPORT .............................. 
TO: R. L e  HENRY BLDC: T452B 
CC: FILE DEPT: ENV. ANALYSIS 

CHARGE: 331 

...................................................*.*.......................... 
SAnPLE DESCRIPTION: 

SOLAR POND B <CENTER> 

EHISSION SPECTROGRRPHIC RESULTS 
................................................................................ 

e 
ELEMENT Mg/L ELEMENT MgHL 

Ag 
A1 
As 
B 
Ba 
Be 
Bi 
ca 
Cd * 
Ct 
co 
Cr 
c5 
cu 
Ft 
Ce 
Hg 
K *  
Li  
WJ * 
nn 

.e016 
2 

< .e1  
.24 

<.e5 <. 002 
2.9 
< . 0 1  
<.41 <. 002 
<.e5  

.e41 

.e16 

. 2  
< 002 <. 002 

.41 

.081 

<1.0 

38.0 

3.9 

Ho 
Ha 
Nb 
Ni 
P 
Pb 
Rb 
Sb 
SI 
Si 
Sn 
Sr 
Ta 
TI 
T h  
Ti 
T1 
U 
v 
W 
Zn 
Zr 

.e16 
67.0  

< .82  
.e16 
.2  
.e02 
.e41 

<.e841 
< . e 1  
2.4 <. 0041 

.28 
<.e841 
<.e41 <. 0041 

.e41 
< .e02 
<.2  

< . 2  
.e081 

.e41 

.e04 1 

ATOMIC ABSORPTION SPECTROPHOTOMETRIC RESULTS. 
** NOT RUN 
TOTAL SOLIDS: 406 

..................................................... e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

ANALYSIS BY: R2D. DLP 

PLATE NO: 2884 - RPPROVED BY pp 



LAB NO: M84-2608 
DATE: NOVEMBER 21,1984  

TO: R. L. HENRY 
CC: FILE 

ROCKWELL INTERNATIONAL 
ENERGY SYSTEMS GROUP 

ROCKY FLATS PLANT 
881 GENERAL LABORATORY 

ANALYSIS REPORT .............................. 
BLDG: T452B 
DEPT: ENV.ANALYSIS 

CHARGE: 331 

...................................................*..........................** 
SARPLE DESCRIPTION: 

SOLAR POND B (NORTH) 

ERISSION SPECTROGRAPHIC RESULTS 
.........................................*......................*...........*... 

EL EM EN T 

Ag 
A1 
As 
B 
Bo * 
Be 
Bi 
Co * 
Cd * 
Ce 
co 
Cr 
Cr 
cu 
F. 
Gt 
Hg 
K c r  
Li 
Mg 
tln 

Mg/L 

< .e835 

<.e1 
.31 

<.e5 <. 017 

<.e1 

< . e 1 7  
< . e 5  
<.35 
< . e 1 7  

.28  
< . e 1 7  <. 002 

82.0 
3.5 

87.8 <. 035 

1 

<1.0 

20. 0 

<3.5  

ELEMENT 

Mo 
Na * 
Nb 
H i  
P 
Pb 
Rb 
Sb 
s e  
si 
Sn 
Sr 
T P  
TQ 
Th 
Ti 
Tl 
U 
V 
W 
Zn 
Z r  

Mg/L 

.e069 
370.0 

<. 17 
< .e35 <. 17 

<.35  <. 035 . e1 
5 .6  
< .e35 
3 . 5  
< 035 
< . 3 5  <. 835 

.e69 
< 817 

0835 

<1e7 <. 035 

<. 17 <. 835 

<1.7  

ATOMIC ABSORPTION SPECTROPHOTOHETRIC RESULTS. 
** MOT RUN 
TOTRL SOLIDS: 3459 

ANALYSIS BY: R2D, DLP 

2884 PLATE NO: - FIPPROVED BY . .z. .e+ 



ROCKWELL INTERNATIONAL 
ENERGY SYSTEMS GROUP 
P.O. BOX 464 
GOLDEN, COLORADO 80401 

ANALYTICAL REPORT 

GENERAL LABOR ATOR Y 
BUILDING 881 

UTION: LAB NUMBER: M84-2479 
DATE : 10/22/84 

R. L. Henry, T452B HS&E ACCOUNT NO: 331 
C. T. I l l s l e y ,  14528 HS&E 
R. D. Gaskins, 374 L i q  Wste Ops 

F i l e  

SAMPLE DESCRIPTIO N 

APPROVED: 4. Greengard, 14528 HSaE 

Solar Evaporatlon Pond 2078 1) North 1) Center 
(Weekly Sample) Received: 10/9/84 

Analysis 

PH (S.U.1 

1103 as N (nrg/L) 

Gross Alpha (pCi/L) 

Gross Beta (pCi/L) 

North 

8.3 

- 

570 

124 2 54 

39 2 39 

Center 

10.9 

< 1.0 

8 + 9  - 
-3 + 24 - 



AMLYTICAL REPORT 
ROCKWELL INTERNATIONAL 
ENERGY SYSTEMS GROUP 
P.O. BOX 464 
GOLDEN, COLORADO 80401 

GENERAL LABORATORY 
BUILDING 881 

DISTRIBUTION: LAB NUn8ER : M84-2425 
DATE : 10/22/84 

R. L. Henry, T452B HS&E ACCOUNT NO: 331 
T. I l l s l e y ,  T452B HSIE 

Greengard, T452B HS&E 
0. Gaskins, 374 L i q  Wste Ops 

F i l e  

SAMPLE DESCRIPTION 

Solar  Evaporation Pond 2078 1) North 1) Center 
(Weekly Sample) Recei ved: 10/2/84 

~~ 

Analysis 

pH (S.U.) 

NOj as N (mg/L) 

Gross Alpha (pCi/L) 

Gross Beta (pCi/L) 

North 

8.3 

720 

97 + 38 

44 + 38 

- 

- 

Center 

10.9 

< 1.0 

4 + 15 - 
2 + 26 - 



ROCKYELL INTERNATIONAL 
ENERGY SYSTEIYS GROUP 
P.0. BOX 464 
-DEN, COLORADO 80401 

ANALYTICAL REPORT 

GENERAL UBORATOR Y 
BUILDING 881 

N: LA0 NU MER:  I484 - 2377 
DATE : 10-05-84 

R, L. Henry, 74528 HS&E ACCOUNT NO: 331 
C, T. I l l s l e y ,  T452B HS&E 
R D. Gaskins, 374 L iq  Wste Ops 

F l l e  

U P L E  DE SCR I PTION 

d 6reengard, T452B HS&E 

Solar  Evaporation Pond 2078 1) North 1) Center 
(Weekly Sample) Recei ved: 9-25-84 

NO3 a s  N (mg/L) 0' Gross Alpha (pCi/L) 

Gross Beta (pCI/L) 

North 

8.4 

- 

335 

98 + 45 

38 + 45 

- 
- 

Center 

11.1 

- 

(1.0 

a: 14 

8 + 29 - 



e -  
ROCKWELL INTERNATIONAL 
ENERGY SYSTEMS GROUP 

GOLDEN, COLORADO 80401 
P.O. aox 464 

ANALYTICAL REP OR^ 

GENERAL LABORATORY 
BUILDING 881 

DISTRIBUTION: LAB NUMBER: M84-2312 
DATE : 10-05 -84 

R. L. Henry, 14528 HS&E ACCOUNT NO: 331 
C. 1. I l l s l e y ,  T452B HS&E 

F i l e  

. 0 .  Gaskins, 374 Liq Wste Ops R . Greengard, f452B HS&E 

SAMPLE DESCRIPTION 

So l a r  Evaporation Pond 2078 1 )  North 1)  Center 
(Weekly Sample) Received: 9-18-84 

Analysis  North 

pH (S.U.) 

NO3 as N (mg/L) 

Gross Alpha (pCi/L) 

Gross Beta (pCI/L) 

8.4 

560 

126 2 56 

39 + 50 - 

Center 

11.1 

2.6 

15 + 16 - 
-8 - + 27 



ROCKWELL INTERNATIONAL 
EERGY SYSTEM GROUP 
P.O. BOX 464 
GOCDEN, COLORADO 80401 

ANALYTICAL REPORT 

GENERAL LABORATORY 
BUILDING 881 

NUMBER: I484 - 2247 
DATE: 9-27-84 

R. L. Henry, T452B H S E  ACCOUNT NO: 331 
C ,  1. I l l s l e y ,  T452B HSdE 
R, D. Gaskins, 374 L i q  Wste Ops 

File E a r  

W P L E  DESCRIPTION 

AwRovED JT, Greengard, T452B HSaE 

Solar Evaporation Pond 2078 1) North 1) Center 
(Weekly Sample) Received: 9-11-84 

Analysi s 

PH (S.U.) 

no3 as N ( W L )  

Gross Alpha (pCi/L) 

Gross. Beta (pCi/L) 

North Center - 
8.7 11.1 

852 (1 .o 
157 - + 63 3 2 13 

30 - + 44 17  - + 30 

. 



ROCKWELL I NTERNATIONAl 
ENERGY SYSTEMS GROUP 
P.O. BOX 464 
GOLDEN, COLORADO 80401 

ANALYTICAL REPORT 

GENERAL LABORATORY 
BUILDING 881 

DISTRIBUTION : LAB NUMBER: I484 -21 73 
DATE : 9-13-84 

R. L. Henry T452B ACCOUNT NO: 331 
C. T. I l l s l e y  T452B 

D. Gaskins 374 
Greengard T452B APPROVED: 

F i l e  

W P L E  DESCRIPmON 

/J. A. B l a i r  
2 

So la r  Evaporation Pond 2078 1) North 1) Center 
(Weekly Sample) Received: 9/4/84 

Analys i s  

pH (S.U.) 

 NO^ as N (ms/L) 

Gross Alpha (pCi/L) 

Gross Beta (pCi/L) 

North - 
a. 9 

340 

15 2 79 
60 - + 45 

~~ 

Center 

10.7 

(1 .o 
30 - + 22 

13 + 26 - 



ROCKHELL INTERNATIONAL 
ENERGY SYSTEMS GROUP 
P.O. BOX 464 
GOLDEN, COLORADO 80401 

ANALYTICAL REPORT 

GENERAL LABORATORY 
BUILDING 881 

ER: W - 2124 
DATE : 9-13-84 

R. Lo Henry T452B ACCOUNT NO: 331 
C. T. I l l s l e y  T452B 
R. D. Gaskins 374 
4. Greengard T452B 

F i l e  

Lt D t S m  

So lar  Evaporation Pond 2076 1) North 1) Center 
(Weekly Sample) Recei ved: 8/28/84 

. 
Analysis 

pH ( S A )  

Gross Alpha (pCi/L) 

6ross Beta (pCI/L) 

North 

9.0 

590 

- 

13 2 50 

24 + 43 - 

Center 

10.6 

(1.0 

4 + 8  - 
8 + 31 - 



ROCKNELL INTERNATIONAL 
EMRGY SYSTEM GROUP 
P.O. BOX 464 
GOCDEN, COLORADO 80401 

ANALYTICAL REPORT 

GENERAL LABORATORY 
BUILDSNG 881 

ON: LAB NUMBER: M84 - 2043 
DATE : 8/28/84 

R. L. Henry T452B ACCOUNT NO: 331 
C. T. I l l s l e y  T452B . 0. Gaskins 374 JR T. Greengard T452B 

v F i l e  

PLt DESCRIPTION 

So lar  Evaporation Pond 207B 1) North 1) Center 
(Weekly Sample) Recei ved: 8/21/84 

Analysis 

pH (S.U.) 

Gross Beta (pCI/L) 

Center - North 

9.0 10.2 

682 1.2 

- 

24 + 20 

24 2 33 

87 - + 42 - 
61 - + 52 



ROCKELL INTERNATIONAL 
ENERGY SYSTEMS GROUP 
P.O. BOX 464 
GOLDEN, COLORADO 80401 

ANALYTICAL REPORT 

GENERAL LABORATORY 
BUILDING 881 . 

ON: LAB NUMBER: 1384 - 1992 
DATE : 8120184 

R. L. Henry T452B ACCOUNT NO: 331 
C. T. I l l s l e y  T4S2B 

D. Gaskins 374 3 D. Hoffman T4S2B 
F i l e  

APPROVED: 

W P L E  DESCRIPTIO N 

Solar Evaporation Pond 2078 1) North 1) Center 
(Yeekly Sample) Received: 8/14/84 

Analysis 

9H (S.U.) 

103 as N (mg/L) 

6ross Alpha (pCi/L) 

6ross Beta (pCi/L) 

North 

9.3 

676 

141 + 66 

- 

- 
16 2 32 

Center 

10.2 

< 1.0 

18 + 25 

-2 + 26 

- 
- 



ROCKELL INTERNATIONAL 
ENERGY SYSTEM GROUP 
P.0. BOX 464 
GOLDEN, COLORADO 80401 

ANALYTICAL REPORT 

GENERAL LABORATORY 
BUILDING 881- 

ON: ER: H84 - 1938 
OATE : 8120184 

R. L. Henry 14528 ACCOUNT NO: 331 
C, T. I l l s l e y  T452B 
R. 0. Gaskins 374 

A. D. Hoffman T452B 
F i l e  

APPROVED : 

L D t S C R I P T I ( J N  

Solar Evaporation Pond 2076 1 )  North 1) Center 
(Weekly Sample) Received: 8/7/84 

Analysis 

PH (S.U.) 

Brass Alpha (pCi/L) 

Gross Beta (pCi/L) 

Center - North 

8.4 7.4 

647 < 1.0 

95 + 46 

- 

1 + 16 

20 2 29 

- - 
15 2 38 



ROCKWELL INTERNATIONAL 
ENERGY SYSTEMS GROUP 
P.O. BOX 464 
GOLDEN, COLORADO 80401 

AWYTICAL  REPORT 

GENERAL LABORATORY 
BUILDING 881 

0 ISTR I B UT I ON : LAB NUMBER: H84-1815 
DATE : 7/30/84 

R. L. Henry T452B ACCOUNT NO: 331 
C. T. I l l s l e y  T452B 
R. D. Gaskins 374 A. 0 .  Hoffman T452B 
F i l e  

SAMPLE DESCRIPTION 

So lar  Evaporation Pond 2078 1) North 1) Center 
(Weekly Sample) Received: 7/24/84 

Analys i s  

pH (S.U.) 

NO3 a s  N (ms/L) 

Gross Alpha (pCi/L) 

Gross Beta (pCi/L) 

North 

9.0 

743 

80 5 32 

- 

20 2 40 

Center 

10.9 

(1.0 

15 2 19 

17 2 30 



ROCKWELL INTERNATIOMAL 
EERGY SYSTEMS GROUP 
P.O. BOX 464 
W E N ,  COLORADO 80401 

ANALYTICAL REPORT 

GENERAL LABORATORY 
BUILDING 881 

-- --.---- -- 
DISTRIBUTION: LAB NUMBER: H84-1751 

DATE : 7/24/84 
R. L. Henry T452B ACCOUNT NO: 331 
C. 1. I l l s l e y  T452B 
R. 0 .  Gaskins 374 

4 N .  0 .  Hoffman T452B 
F i l e  

- 

-- - -- .. 
SWLE DESCRIPTION 

So l a r  Evaporation Pond 2076 1)  North 1) Center 
(Weekly Sample) Received: 7/17/84 

Ana ly s i s  

pH (S.U.) 

North 

8.5 

575 

Center 

10.4 

< 1.0 

Gross Alpha (pCi/L) 143 2 58 7 - + 19 

Gross Beta (pCi/L) 61 2 66 25 2 32 



ROCKYELL I WTERNATI ONAL 
ENERGY SYSTEMS GROUP 
P.O. BOX 464 
GOLDEN, COLORADO 80401 

ANALYTICAL REPORT 

GENERAL LABORATORY 
BUILDING 881 

OISTR IBUTI ON : LAB NUMBER: M84-1650 
DATE : 7/24/84 

R. L. Henry T452B ACCOUNT NO: 331 
C. T. I l l s l e y  14528 
R. D. Gaskins 374 

/N, D. Hoffman T452B 
F i l e  A. Palcic 

SAMPLE DESCRIPTION 

Solar Evaporation Pond 2078 1) North 1) Center 
(Yeekly Sample) Received: 7/3/84 

- Analysis 

pH (S.U.) 

w03 as N (mg/L) 

Gross Alpha (pCi/L) 

Gross Beta (pCi/L) 

~~ 

North 

9.2 

633 

153 + 70 

62 + 55 

-- - 

- 
- 

Center 

10.9 

3.7 

6 + 23 

20 + 35 

--_. 

- 
- 



ROC WELL INTERNATIONAL 
ENERGY SYSTEMS GROUP 
P.O. BOX 464 
GOLDEN, COLORADO 80401 

ANALYTICAL REPORT 

GENERAL LABORATORY 
BUILDING 881 

b b m m  - 
DATE : 7/6/84 

R. L. Henry T452B ACCOUNT NO: 331 
C. T. I l l s l e y  T452B 
R. 0 .  Gaskins 374 

4. 0 .  Hoffman T452B 
F i l e  

APPROVED 1- : 

Solar Evaporation Pond 2078 1) North 1) Center 
(Weekly Sample) Received : 6/26/84 

Analysis 

pH (S.U.) 

NO3 as N (mg/L) 

Gross Alpha (pCi/L) 

Gross Beta (pCijL) 

North 

9.6 

675 

- 

124 + 67 - 
67 + 49 - 

Center 

8.9 

1.9 

43 + 25 - 
-6 + 27 - 



ROCKUELL INTERNATIONAL 
ENERGY SYSTEN GROUP 
P.O. BOX 464 
GOLDEN, COLORADO 80401 

ANALYTICAL REPORT 

GENERAL LABORATORY 
BUILDIN6 881 

blSTRIBUTION: LAB N W :  M84 - 1523 

R. L. Henry T452B ACCOUNT NO: 331 
C, T, I l l s l e y  T4528 
R, 0. Gaskins 374 

kU. D. Hoffman T452B 
F i l e  

W P L E  DESCRIPTION 

DATE : 7/6/84 

Solar Evaporation Pond 2078 1) North 1) Center 
(Weekly Saw1 e) Received: 6/19/84 

Analysis North 

9.3 

- Center 

8.2 

674 1.9 

Gross Alpha (pCi/L) 

Gross Beta (pCi/L) 

250 - + 132 

55 + 51 - 
7 + 20 - 
11 - + 33 



pocI(cTELL INTERNATIONAL 
IUORTH AMERICAN SPACE OPERATIONS 

COLDEN, COLORADO 80401 
P.0. BOX 464 

MALYTXCAL REPORT 

GENERAL LABORATDRY 
BUILDING 881 

DISTBIBUTXON: LAB ma: X85-1662 

E. L. Henry, T452B HSdE ACCOUNT NO: 331 
C. T. I l l s l e y ,  T452B RSdE 
R. D. Gasklns, 374 Llq Wste Ops 

Pile A. B l a i r  

-LE DESCRIPTION 

DATE : 7-19-85 

uPRonDh& &- Greengard, T452B HS&E 

Solar Evaporation Pond 2 0 7 8  1) North 1) Center 
(Weekly Sample) Received: 7-9-85 

Gross Beta ( p W L )  

North Center - 
8.4 10.4 

6 6 2  < l o 0  

112 - + 16 6 2 9  

52 + 42 -3 + 21 - - 



mclcw%LL mmTIoNAL 
.oRTH AMERICAN SPACE OPERATIONS 
P.0. BOX 464 
GOLDEN, COLORADO 80401 

ANALTl'1CA.L REPORT 

GENERAL LABORATORY 
BUILDING 881 

DISTBIBIJTION: LAB WULIBEB: n85 -1615 
DATE: 7-23-85 

L o  H e ~ q p  T452B ESdE ACCOUNT NO: 331 
C. T. Illsley,  T452B Hs6E 
P. D. Gasklns, 374 Liq Wste Ope 

Pile 
A. Greengard, T452B BSdE 

-LE DESCRIPTION 

S o l a r  Evaporation Pond 207B I)  North 1 )  Center 
(Weekly sample) Received : 7-2-85 

Gross Beta (pCi/L) 

North - 
8.7 

634 

118 2 10 

88 f 20 

Center 

11.0 

<lo0 

- 

19 2 10 

26 2 36 



ROCZUPU IRTeRNATIONAL 
WRTH AMERICAN SPACE OPERATIONS 

GOLDEN, COLORADO 80401 
P.0. BOX 464 

A l w F n C A L  REPORT 

GENERAL LABORATORY 
BUILDING 881 

DISTBIBIITION: LAB NUIIBER: n85-1555 

R. L. Henry, T452B HSdE ACCOUNT NO: 331 
C. T. I l ls ley,  T452B HS&E 
P. D. Caskias, 374 Wq Wste Ops 

Pile J. A. Blair 

SAMPLE DESCBIPTION 

DATE: 7-1 1-85 

Lf. Greengard, T452B HSdE 

Solar Evaporation Pond 207B 1)  North 1 )  Center 
(Weekly Sample) Received: 6-25-85 

North - 
8.6 

815 

70 2 0 

9s 2 13 

Center 

10.7 

<1.0 

7 t 9  

5 2 0  



ROCKWELL INTERNATIONAL 
mRTH AMERICAN SPACE OPERATIONS 

GOLDEN, COLORADO 80401 
P.0- BOX 464 

ANALYTICAL REPORT 

GENERAL LABORATORY 
BUILDING 881 

DISTIUBUTXON: LAB NUMBER: X85-1499 
DATE : 626-85  

9. Lo Henry, T452B H S E  ACCOUNT NO: 331 
C. T. I l l s l e y ,  T452B RSdE 

APPROVED : 
,R. D. Gaskins, 374 L i q  Wste Ops 
dT. Greengard, T452B RS&E 

Pile 

SAMPLE DESCRIPTION 

Solar Evaporatioa Pond 2078 1 )  North 1 )  enter 
(Weekly Sample) Received: 6-18-85 

Analysis 

pa (S.U.1 

m-3 as N (mg/L) 

Gross Alpha (pci/L)  

Gross Beta (pCf/L) 

North 

9.1 

- 

658 

231 2 19 

44 + 17 - 

Center 

10.2 

(1 00 

18 2 0 

33 + 19 - 



loctwgu 1mwrIom 
DORTX AKERICAN SPACE OPERATION5 
? e 0 0  BOX 464 
COLDEN, COLORADO 80401 

GENERAL LABORATORY 
BUILDING 881 

DISTRIBUTION: LAB NUMBER: M85-1433 

1. L. Beary, T452B HS&E ACCOUNT NO: 331 
C. T. Illrlcy, T452B RSCE 

To Greengard, T4528 HSdE 
n1t b /J. A. Blair 

SAMPLE DESCRIPTION 

DATE : 6-20-85 

,& D. Gaskins, 374 L i q  Wste Ops 

l 

Solar Evaporation Pond 207B 1)  North 1) Center 
(Weekly Sample) Received : 6-1 1-85 

m-3 as N (W/L) 

Gross Alpha (pCI/L) 

Gross Beta (pCi/L) 

North 

7.5 

732 

175 - + 16 

- 

39 2 0 

Center - 
9.2 

<1.0 

27 + 7 - 
45 2 55 



RtmcUELL 1mB#bTIoNAL 
DORTB AMERICAN SPACE OPERATIONS 
?moo BOX 464 
WLDEN, COLORADO 80401 

ANALYTICAL REPORT 

GENXAL LABORATORY 
BUILDING 881 

DISTRIBUTION: LAB NUMBER: nS5-1360 

E. L. HeQry, T452B ESdE ACCOUNT NO: 331 
C- 1. I l l s l e y ,  T452B E S E  
1- 0. Gaskins, 374 Liq Wste Ope 

l'ilc J. A. Blair 

SAMPLE DESCRIPTION 

DATE : 6-20-85 

JT.  Greengard, T452B BSdE 

I 

Solar  Evaporation Pond 207B 1)  North I )  Center 
(Weekly Sample) Received: 6-4-85 

Analysis 

pa (SOU.) 

m-3 as IJ (mg/L) 

Gross Alpha (pCi/L) 

Gross Beta (pCi/L) 

North 

9.1 

- 

616 

SO 2 24 

Center 

9.4 

< l o 0  

0 + 9  - 
49 + 9 - 



Roc)(wtll. I".ATIoIpAL 
NORTH AXERICAN SPACE OPERATIONS 

COLDER, COLORADO 80401 
P.0. BOX 464 

ANALFncbL REPORT 

&NEW LABOIUTORY 
BUILDING 881 

D1STPII)OTION: LAB imf5ER: x85-1292 
DATE : 6-7-85 

P. L. Henry, T452B R S E  ACCOUNT NO: 331 
C. T. I l l e l e y ,  T452B HSdE 

D. Gatskints, 374 Idq Wstc Ope 2 . Grecngard, T452B ES6E 
pile 

SAMPLE DESCRIPTION 

Solar Evaporation Pond 207B I )  North 1) Center 
(Weekly Sample) Received : 5-28-85 

Analysis 

pE (S.U.) 

NO-3 ae N (mg/L) 

Gross Alpha (pcl/L) 

Gross Beta (pCI/L) 

North 

9.3 

- 

660 

29 2 14 

118 2 34 

Center 

10.6 

<1.0 

19 + 18 

20 + 44 
- 
- 



RocmmtL IRTERNATIOHAt 
lLoRTEi AMERICAN SPACE OPERATIONS 
? a 0 0  BOX 464 
COLDEN, COLORADO 80401 

CENERAL IABORATORY 
BUILDING 881 

DISTRIBUTION : L4B NUMBER: X85-1233 

E. L. Henry, T452B HSdE ACCOUNT NO: 331 
C. T. U l a l e y ,  T452B RS&E 
P, D. Gaskins, 374 Liq Wste Ops 

=le 

M L B  DESCRIPTION 

DATE: 6-7-85 

APPROVED : h. Greengard, T452B HS6E 

Solar Evaporation Pond 207B 1) North 1) Center 
(Weekly sample) Received : 5-21-85 

Analysis 

Gross Beta (pCi/l)  

North 

9 04 

632 

165 2 9 

80 + 0 

- 

- 

’ Center 

10.9 

<1.0 

32 2 14 

- 

12 2 8 



EoQ3ntu I-TIOIW 
ENERGY SYSTEMS CBODP 

GOLDEN, COLORADO 80401 
P.0. BOX 464 

ANALYTICAL REPORT 

GENERAL LABORATORY 
BUILDING 881 

DISTRIBUTION: LbB NUMBER: H85-1160 

R. L. Henry, T452B =&E ACCOUNT NO: 331 
C. T. I l l s l e y ,  T452B HS&E 
R. D. Gaskins, 374 Liq Wetc Ope 

P i l e  A. Blair 

SAMPLE DESCRIPTION 

DATE : 5-22-85 

M. Greengard, T452B HS&E 

Solar Evaporation Pond 207B 1)  North 1) Center 
(Weekly sample) Received: 5-14-85 

~ n a i y s i ~  

pH (S.U.) 

NO-3 as N (rg/L) 

Gross Alpha (pCI/L) 

Gross Beta' (PCI/L) 

North - 
8.6 

662 

161 2 15 

43 + 24 

Center 

11.0 

(1 0 0  

41 + 2 

- 

- 
-9 2 4 

. 



ROUWELL IRfeawArIoNdL 
ENERGY SYSTWS GROUP 
P.0. BOX 464 
COLDEN, COLORADO 80401 

GENERAL LABORATORY 
BUXLDIRC 881 

DISrPIBUTION: LAB”BER: US-1082 

R e  L o  H t ~ q ,  T452B W E  ACCOUNT NO: 331 
C. T. Illsley, T452B BSLE 
R. D. Gaskins, 374 Liq Wste Ope 

Pile J. A. Blair 

DATE : 5-17-85 

&=- h. Greengard, T452B HS6E APPROVED : 

SLUIPLE DESCRIPTION 

Solar Evaporation Poad 207B 1) North 1) Center 
(Weekly Sample) Received: 5-7-85 

Gross Beta (pCi/L) 

North - 
9.2 

557 

195 19 

37 2 7 

Center 

11 00 

< l o 0  

7 + 14 - 
9 2 3  



mlcKmLL 1mRNATIou 

?-Om BOX 464 
QOLDEN, COWRAM) 80401 

QERCX SYSTEMS GROUP 
GENERAL LABORATORY 
BUILDING 881 

DISTRIBUTION: IUI NUXBER: W5-1003 

L L. Henry, T452B HSCE ACCOUNT NO: 331 
C. T. I l l e l e y ,  T452B HS&E 
t, D. Caekine, 374 Llq Wete Ope 

H l e  J. A. Blair 

-LE DESCRIPTION 

DATE : 3-16-85 

APPROVED>& 4. Greengard, T452B BSCE 

Solar Evaporation Pond 207B 1)  North 1) Center 
(Weekly Sample) Received : 4-30-85 

North 

9.0 

656 

129 2 10 

30 2 28 

- Center 

10 07 

1.8 

29 2 22 

-5 + 3 - 



ENERGY SYSTEMS GROUP 

GOLDEN, COLORADO 80401 
P.0- BOX 464 

ANALYTICAL REPORT 

GENERAL LABORATORY 
BUILDING 881 

DISTRIBUTION: LAB NUMBER: M85-0947 
DATE : 5-3-85 

R. L. Henry, T452B HSLE ACCOUNT NO: 331 
C. T. I l lsley,  T452B HSdE 
P. D. Gaskins, 374 Wq Wste Ops 

P i l e  
/To Greengard, T452B ASLE 

SAMPU DESCRIPTION 

Solar Evaporation Pond 207B 1) North 1)  Center 
(Weekly Sample) Received: 4-23-85 

Analysis 

pR (SOU.) 

m3 as N (mg/L) 

Gross Alpha (pCi/L) 

Gross Beta (pCi/L) 

North - 
9 . 2  

65 1 

149 - + 2 3  

47 - + 33 

Center 

10.8 

2.4 

27 + 4 - 
31 2 0 



ANALYTICAL REPORT 
Ix)cIIwEu I m r I o m  
.oBTB AMERICAN SPACE OPERATIONS 
? e 0 0  BOX 464 
GOLDEN, COLORADO 80401 

CWEBAL LABORATORY 
BUILDING 881 

DISTRIBUTION: LAB NUXBEB: w85-0949 

1. L. Henry, ES6E T452B ACCOUNT NO: 331 
C. T. Illsley, B S W  T452B 
Ro I). Gaskins, Liq Waste Ops 374 

=le 

SAMPLE DESCEtIPTION 

DATE : 5-24-85 

APPROVED : i/fo Greengard, BS6E T452B 

Solar Evaporation Pond 207B 1)  North 1) Center 
(Quarterly Sample) Received : 4-23-85 

Qemental analyaia results are reported on at tached sheets.  



? LAB NO: fl83-8949 
DATE: MAY 23, 1985 

TO: C. 1. ILLSLEY 
CC: FILE 

ROCKUELL INTERNATIONAL 
ENERGY SYSTEflS GROUP 
ROCKY FLATS PLANT 

881 GENERAL LABORATORY 

ANALYSIS REPORT 
. * . . . . . . . . . . . . . . . . . . * * e * * . . . . .  

BLDC: T 4528 
. DEPT: ENV. ANALYSIS 

CHRRGE: 331 

..*........**.*..... ....................~.~....*...*.....*..~~~.........~...*... 
SAHPLE DESCRIPTION: 

ELEHENT Mg/L ELEHENT 

Ag 
A1 
As + 
B 
Ba + 
Be + 
Bi 
ca + 
Cd 
Ce 
co 
Cr 
Cs 
CU 
Fe 
Ge 
Hg 4 
K +  
L1 
no + 
?In 

.e82 
16 

< .e1  
.29  

<.e5 
<.e2 

< .e1  

< .e2 
<.e5 
<a41 
< .e2 

29 
<.e2 
< a  802 

37 

<e9841 

<1.e 

298 

(4 .1  

120.8 

120.9 

no 
Na 4 
Nb 
Ni 
P 
Pb 
Rb 
Sb 
Se 
Si 
Sn 
S r  
1. 
1. 
Th 
Ti 
11 
U 
V 
Y 
Zn 
Zr 

Hg/L 

<.e041 
620.8 
<.2 
<.e41 
(02 
<e8841 
< .41 
<.e41 

.e2 
2 . 1  <. 841 
1.2 
<.e41 
<a41 
<e041 
<.e2 
<.e2 

< 041 

< . 2  
<.e41 

<2 

<2  

+ ATOHIC ABSORPTION SPECTROPHOTOHETRIC RESULTS. 
* ++ NOT RUN 

TOTAL SOLIDS: 4084 

ANALYSIS BY: R2D. DLP 

2994 - PLATE NO: APPROVED BY .. ,p.p 



LAB NO: R85-8949 
DATE: HAY 23, 1985 

TO: C. 1. ILLSLEY 
CC: FILE 

ROCKYELL INTERNATIONAL 
ENERGY SYSTEMS GROUP 
ROCKY FLATS PLANT 

881 GENERAL LABORATORY 

ANALYSIS REPORT .............................. 
BLDG: T 452B 
DEPT: ENV. ANALYSIS 

CHARGE: 331 

................................................................................ 
SARPLE DESCRIPTION: 

SOLRR POND <CENTER) 

ERISSION SPECTROGRAPHIC RESULTS 
................................................................................ 

A9 
A1 
As 4 
B 
Ba 4 
Be 4 
B1 
ca 4 
Cd 4 
Ce 
co 
Cr 4 
C. 
cu 

- Fe 
Ce 
Hg 4 
K +  
L1 
no 4 
Rn 

.e15 
1 5  

<.e1 
67 

<.e5 <. 8837 
<. 81 
<.74 <. 8037 
<.e5 
< 074 
837 
874 

< . 8837 <. 882 

852 

822 

<1.8 

45.8 

36.8 

13.8 

ELEMENT Hg/L 

no .e37 
Na 258.8 
Nb <. 837 
Ni .e15 
P .e74 
Pb <. 8887 
Rb < 874 
Sb < .e074 
Se 4 <.e1 
s i  4 5 . 5  
Sn < .e074 
S r  52 
la < .e074 
1. < 874 
Th < 8074 
Ti 022 
11 < 8837 
U < e 3 7  
v < 8874 
U <.37 
Zn < 837 
tr <. 8874 

* + ATOHIC ABSORPTION SPECTROPHOTORETRIC RESULTS. 
4. W T  RUN 

TOTAC SOLIDS: 744 

................................................................................ - 
ANALYSIS BY: R2D. DLP 

PLATE NO: 2994 - APPROVED B q?.*k& 



IoQ[yL1LL I N T E R N A T I O ? I ~  
ENRRCY SYSTEMS CROUP 

GOLDEN, COLORADO 80401 
P.0. BOX 464 

ANALYTICAL UEPORT 

CENERAL LABORATORY 
BUILDING 881 

DISTRIBUTION: WB NUMBER: M85-0892 

R. L. Henry, T452B HSdE ACCOUNT NO: 331 
C. T. I l l s l e y ,  T452B H S E  
P. D. Gaskins, 374 Wq Wste Ops 

Pile 

WPLE DESCRIPTION 

DATE : 4-25-85 

'T. Greengard, T452B HSLE 

Solar Evaporation Pond 207B 1 )  North 1) Center 
(Weekly Sample) Received: 4-16-85 

Center - Anal ysis North - 
9.3 

615 

154 + 4 - Gross Alpha (pCI/L) 

20 + 6 - Gross Beta (pCi/L) 

10.1 

3.2 

14 - + 2 

7 + 14 - 



GEliERAL LABORATORY 
BUILDILlC 881 * 

DISTRIBUTION: LAB BU?lBlSE: 11850824 

P. L. Henry, 14528 ?iS&B ACCOUNT IPO: 331 
Co t. I l h l e y ,  T452B HSiE 

I. Crecngard, 1452B BSLE 
Pile  

SAMPLE DZSCRIPTION 

DATE : 4-1 9-85 

APPROVE>- 
DO C u U m ,  374 Liq  Wte Ops = 

J. A. Blair 
s 

Solar Evaporation Pond 207B 1) North 1) Center 
(Weekly Sample) Received: 4-9-85 

Gross Beta (pCi/L) 

~~ ~ 

mrth - 
9.2 

630 

108 + 3 

64 2 13 
- 

Center 

8.9 

4.3 

14 2 4 

10 2 10 



GENEW L4BoRATOBY 
BUILDING 881 

DISTRIBUTION: LAB ICIIIIBEB: w85-0766 

1. L. Henry, T452B ESdE ACCOUNT NO: 331 
C. T. I l l s l c y ,  T452B ES&E 
P. D. Garkins, 374 L l q  Uste Ops 

lilt J. A. Blair 

SAMPLE DESCRIPTION 

- DATE: 1-15-85 

APPROVED ,* s 

vT. Creengard, T452B B E  

Solar Evaporation Pond 207B 1 )  North 1 )  Center 
(Weekly Sample) Received : 4-2-85 

Analysis 

pE (S.U.) 

Gross Beta ( p c I / ~ )  

mrth 

9.1 

- 

540 

33 2 0 

86 2 0 

Center 

8.5 

5.3 

18 2 2 

20 2 28 



lwlwELL xNTxmATxoNAL 
IPSERGY SYSTEMS CROUP 
PoO. BOX 464 
GOLDEN, COLOBAM) 80401 

GENERAL IABORATORY 
BUILDING 881 

DISRIBUTION: TAB IIRMBER: X85-0642 

E. L. Henry, T452B HSdE ACCOUNT NO: 331 

8. Do Gaaklns, 374 Wq Wste Ope 

Eile A. Blair 

SAMPLE DESCRIPTION 

DATE: 3-28-85 

c. T. 1 1 1 . i e ~ ,  T ~ X B  W E  

APPROVED 4. Greengard, T452B HSLE 

Solar Evaporation Pond 207B 1 )  North 1)  Center 
(Weekly Sample) Received : 3-14-85 

Analysis 

pR (S.U.) 

NO3 as N (mg/L) 

Gross Alpha (pCi/L) 

Gross Beta ( p W L )  

North 

9 .o 
585 

230 + 56 - 
163 2 25 

Center 

10 -8 

2.9 

16 + 3 - 
25 + 22 - 



. 

- mmmoRIu, 
mGY SYSrnS GROUP 
P.0. BOX 464 
COLDEN, COLORADO 80401 

DISTRIBOTIOI: LAB BU)IBEB: M85-0573 

R. L. Eenty,  T452B HSLE 
C. T. I l l e l e y ,  T452B HSdE 
R. D. Gaskins, 374 Liq Wste Ope 

L/Lf. Greengard, T452B HSdE 
P i l e  

DATE: 3-26-85 
ACCOUNT NO: 331 &?pRomp 

J. A. Blair 

SAMPLE DBSCRIPROR 

Solar Evaporation Pond 207B 1) Rorth 1) e n t e r  
(Weekly Sumplc) Received: 3-12-85 

Analysis 

pH (S.U.) 

Gross Beta (pCi/L) 

North 

8.8 

390 

Center 

10.7 

2.2 

(1.3 - + 0.4) X lo2 19 2 13 

31 + 16 (1.6 2 0.1) X lo2 - 



ROCKUELL INTERNATIONAL 
ENERGY SYSTEM GROUP 
P.O. BOX 464 
GOLDEN, COLORADO 80401 

ANALYTICAL REPORT 

6ENERAL LABORATORY 
BUILDING 881 

DISTRIBUTION: ~ i i i i i t i i i ~ ~ :  nu-1467 

R. L. Henry 14528 
C. T. I l l s l e y  14528 
R. 0 .  Gaskins 374 

el. 0. Hoffman T4528 
F i l e  

DATE: 7/24/84 
ACCOUNT NO: 331 

APPROVED : ,#Kim- APPROVED,<QC - 
A. Palc c 

W P L E  DESCRIPTION 

Solar Evaporation Pond 2078 1) North 1) Center 
(Weekly Sample) Received: 6/12/84 

Gross Beta (pCi/L) 

North - 
8.9 

667 

84 - + 49 

35 + 39 - 

Center 

7.7 

1.0 

10 2 16 

23 + 30 - 



RmXuBLL 1mmArIoML 
-CY SYSTEMS GROUP 
? e 0 0  BOX 461 
COLDEN, COLORADO 80401 

MaLTRCAL USPORT 

DISTRIBUTIOB: U B  BUIIBEB: n85-0573 

R. L. Xienry, T452B BSLE ACCOUNT NO: 331 

I, D. Ga8kIn8, 374 Liq Wete Ops 

H l c  

SAMPLE DgSCBIPROlJ 

DATE: 3-26-85 

APPROVED : 

c. T. 11181ey, m s 2 ~  ESE 

vf. Crccngard, T452B E S E  

Solar Evaporation Pond 207B 1 )  North 1) Center 
(Weekly Smplc) Received: 3-12-85 

~ ~ ~~ 

Mrth Center - 
8.8 10.7 

390 2.2 

(1.3 2 0.4) I. lo2 

(1.6 2 0.1) X lo2 

19 2 13 

31 2 16 



ROCKUELL INTERNATIONAL 
ENERGY SYSTEMS GROUP 
P.O. BOX 464 
GOLDEN, COLORADO 80401 

ANALYTICAL REPORT 

6ENERAL LABORATORY 
BUILDING 881 

~ISTRIBUTION: LAB NUMBER: H84-2541 
DATE : 10/22/84 

R. L. Henry, T452B HS&E ACCOUNT NO: 331 
C. T, I l l s l e y ,  T452B HSLE 
R, D. Gaskins, 374 L iq  Yste Ops 
J.  Greengard, T452B HSIE 
F i l e  

UnPLE D€SCRIPTION 

APPROVED: 

Solar Evaporation Pond 2078 1 )  North 1) Center 
(Weekly Sample) Received: 10/17/84 

Analysis North 

PH (S.U.) 7.8 

NO3 as N (mg/L) 600 

123 + 50 

39 + 35 

Gross Alpha (pCi/L) - 
- Gmss Beta (pCi/L) 

Center 

10.5 

1.6 

2 + 11 - 
3 + 23 - 



DIsDRcBvII(H:= fABH;pIBER: kB4-14 0 

R e  Le BeW T452B KXXXNT No: 331 
C. T. Illsley T452B 
R. b. Gaskins 374 

Pile 

MTE: 6/14/84 

v’N. D e  EbffiPan T452B 

Solar Evagmration 2078 1)  mrth 1) Oenter 
(Wekly Sample) mid: 6/5/84 

-lysis North 

8.6 

- 
600 

142 - + 63 
58 + 46 - 

- Center 

8.2 

3.1 

8 2 15 
29 + 31 - 



ANALYTICAL REPORT 
ROCKYELL INTERNATIONAL 
ENERGY SYSTEMS GROUP 
P.O. BOX 464 GENERAL LAB(IRATaY 
GOCDEN, COLORADO 80401 BUILDING 881'- 

LAB NUaER:  H84 

C. T. I l l s l e y  T-4528 
3. 0. Hoffman T-4526 

R, L. Henry T-4528 
R.  0. Gaskins 374 
Ff l e  

DATE : 8/15/84 
ACCOUNT NO: 331 

2078 Solar Pond - Quarterly Sample Received: 6/5/84 
_ _ ~  ~ 

Result 

9.6 

Gross Alpha (pCI/L) 

Gross Beta (pCi/l) 

Pu - 239 (pCI/L) 

2650 

2109 

2886 - + 2423 

722 0 + 250 

(3.0 - + 1.9) x lo1 

(9.7 - + 3.4) x 10' 

(3.3 2 0.2) x 103 

(6.4 0 + 0.6) X lo3 



lxsnumnai: UB NtpJBER: H4-1347 

R e  L o  Renry T452B ACiXUNT H3: 331 
C. T. Ill8ley T452B 
R D. Gaskins 374 

MTE: 6/14/84 

& D. A o f b  T452B APPEIIXIED: 
f i l e  ,.'3. A. F a l C I C  

Solar Evaporation Rxd 2078 1) North 11 Center 
( m k l y  Saaple) mived:  5/29/84 

hmlysis 

~~ 

North - 
8.7 

600 

145 2 64 
37 2 37 

Center 

9.6 

- 
1.7 

20 - + 19 

8 2 25 



GmEmL fABc#AToRy 
BUILDINS 681 

DIsnummoN: LAB-: FSC.1298 

R Lo Bew T452B NO: 331 
C- T. Illsley T452B 
R. D. Gaskins 374 
N- D. A o f h n  T452B 

m: 6/7/84 

A l e  

=LE DES(IRIpTI0N 

m y s i s  North - 
a .7 

628 

134 2 59 

47 2 56 

enter 

10.6 

5.8 

6 2 14 

17 2 33 



MsIRIWl-IoN: IAB KRmER: m4-1221 

R. L o  A e q  T452B AaxxlKT K): 331 
C;  T. Illsley T452B 
R. Do Gaskins 374 

mTE: 6/7/84 

Re D o  BfSaan T452B 
4 le 

SAHPLE DESCRIPTION 

Solar Evaporation Rmd 2078 1) mrth 1 )  Oerrter 
( m k l y  -le) m i v e d :  5/15/84 

-lysis North 

8.5 

605 

132 + 59 

51 + 4 1  

- 

- 
- 

Center 

10.9 

6.1 

12 + 13 

-11 - + 26 

- 

- 



AMlysis 

pa (S.U.) 

c;rosS Beta (pCifL) 

enter - North 

8.2 10.3 

6 28 3.2 

121 - + 53 

51 - + 31 

- 

18 f 19 

5 + 25 



GlWERAL KAXXWORY 
RJIXDRG 881 

Solar mapration Rmd 207B 1) North 1) Center 
(Wekly Saaple) Rxeived: S/l/84 t 

. Analysis 
i 
: Fa (S.U.) 

Narth 

8.5 

- (3enter 

11.2 

t 

! 

! 

105 - + 48 

43 2 32 

-3 - + 12 

0 2 24 



Solar Evaporation Fond 2078 1) North 1) Center 
(wekly -le) Rsceived: 4/24/84 

North 

8.3 

645 

162 2 70 

- Center 

11 .o 
4 -0 

- 

18 2 14 

49 2 33 23 2 26 



1 -  
y v m :  IAB Nu13BER: IY84-963 

:. L. Rew T452B UxXxRJT No: 331 -. T. Illsley T452E 
:. D. Gaskins 374 
t. R Boffman T4528 
tlc 

rn #SCRIPTION 

m m  5/9/84 

Solar Evaporation Fwd 2078 1) North 1) enter 
( ~ U Y  -le) EIeceived: 4/17/84 

North - Oenter 

8.4 11 0 1  

563 5.5 

6 2 17 
71 - + 41 21 2 25 



North 

209 + 91 
- 
- 

53 2 42 

8.5 

537 3.9 



Solar Evaporation pond 207B 1) North 1) mnter 
( W k l y  s a q l e )  wived:  6/5/84 

- enter Mrth 

8.6 8.2 

600 3.1 

142 2 63 8 2  15 

58 + 46 

- 

29 + 31 - - 



ANALYTICAL REPORT 
ROCKMLL INTERNATIONAL 
ENERGY SYSTEM GROUP 
P.O. BOX 464 GENERAL LABORATORY 
GOLDEN, COLORADO 80401 BUILDING 881'- 

? 

ON: LAB m E R :  H84 - 1417 
DATE : 8/15/84 

C. T. I l l s l e y  1-4528 ACCOUNT NO: 331 
'N. 0. Hoffman T-4528 

R. L. Henry 1-4526 
R. 0. Gaskins 374 
F i l e  

APPROVED : 

2078 Solar Pond - Quarterly Sample Received: 6/5/84 

Analysis 

pH (S.U.) 

"03 as N (mg/L) 

Total Dissolved Sol ids  (mg/L) 

Gross Alpha (pCi/L) 

Gross Beta (pCi/L) 

PU - 239 (pCi/L) 

Result 

9.6 

2650 

2109 

2886 - + 2423 

(3.0 2 1.9) X lo1 
722 - + 250 

(9.7 2 3.4) x lo1 
(3.3 - + 0.2) x 103 

(6.4 - + 0.6) X lo3 



MsmImrIoN: UB MRIBER: m4-3347 

R- L o  Renry T4S2B AMXXIKT M: 331 
C- T. Illsley T4S2B 
R D. Gaskins 374 
&. D. tkfm T4S2B APPRwED: 
€5 le ,-J. A. paiclc 

m: 6 A U 8 4  

-LE #‘sQupTIoN 

Solar Evaporation Fond 2078 1) North 1) Center 
(-My saaple) Rxeived: 5/29/84 

Analysis North 

8.7 

600 

145 2 64 

- 

37 2 37 

Oenter 

9.6 

1.7 

20 2 19 
8 2 2s 



DIsIRIBvI?cN: IAB HIMBER: M4-1298 

R. L o  R e q  T452B Aax3uNT NO: 331 
C. T. Illsley T452B 
R. D. Gaskins 374 
No D. H O f m  T452B 

m: 6/7/84 

4 l e  

sIu6LE DEs(=RIpTIa 

Solar Evaporation Fond 207B 1) North 1)  enter 
(Wkly  Sanple) mived:  5/22/84 

lhdlysis 

Gross Beta (pCi/L) 

North - 
8 07 

628 

134 2 59 

47 + 56 - 

enter 

10.8 

5.8 

6 2 14 

17 2 33 



DiIsRumcN: IAB NUMBER: m4-1221 

R. L o  Henry T452B ACCCuNT No: 331 
C; T. Illsley T452B 
R. D. Gaskins 374 
N. D. Hoffman T452B 

[]ATE: 6/7/84 

4 le 

SWPLE DESCRIPTION 

Solar Evaporation Pond 2 0 7 ~  1) North 1) Oenter 
(Weekly srmple) m i v e d :  5/15/84 

Analysis 

PA (S.U.) 

North 

8.5 

605 

132 2 59 
51 + 41 

- 

- 

Oenter 

10.9 

6.1 

12 2 13 
-11 - + 26 

- 



IIDcxwELLIrvImwm(HAL 
R E Z G Y  SysrptS GWXrP 
P.0. BOX 464 
GOLDEN, cDLxIRA#) 80401 

GmExAL - 
BUILDIS 881 

DIsIRIBurIm: LABMMBER: m4-1158 

R- L o  BIXY T452B NO: 331 
C. T. I l l s ley  T452B 
R.'D. Gaskins 374 
N. D. Aofhn  T452B 

m m  6/1/84 

A- 
./Pile 

sNJPK& DESCRIPTICCJ 

Solar Evaporation Fond 2078 1)  North 1) Center 
(Weekly Saqle) Received: 5/8/84 

North 

8.2 

- 

628 

121 + 53 - 
51 + 31 - 

Center 

10.3 

3.2 

18 + 19 

5 + 25 

- 

- 
- 



Gl3ERAL 
BOILDIIG 881 

aLslRIBvTIcN: IABpJtpIBER: w84-1091 

R e  L o  T452B A#xxINT NO: 331 
C. T. IllSley T452E 
R. D. Gaskins 374 
N. D. H o f h  T452E 
Pile 

SMQLE DESCRIPTICN 

InTE: 5/18/84 

Solar Evaporation pond 207B 1 )  North 1) e n t e r  
(Weekly -le) m i v e d :  5/l/84 

North - 
a .s 

561 

105 + 48 
43 + 32 

- 
- 

Center 

11.2 

4.8 

-3 + 12 

0 + 24 

- 
- 



e-- 
.@? - G- 
.3. BQK 464 
;;rraO, 80401 

- ~ I m m :  IAB NWBER: M84-1012 
m: 5/9/84 

.. L. ~ e n r y  T4528 "I' No: 331 
. I. Illsley T452B 
:. D. Gaskins 374 
b. D. B o f h  T4528 
c. :e 

Solar Evaporation Rmd 2078 1)  North 1) Center 
(mkly S W e )  w i v e d :  4/24/84 

North 

8.3 

645 

162 + 70 

- 

- 

enter 

11 .o 

4.8 

18 + 14 - 
23 + 26 49 2 33 - 



~gluKrrxau: IABNt#BER: hS4-963 

. L. Henry T452B iccum No: 331 

.T. I l l s ley  T4528 

. D. Gaskins 374 

. D. Bofhi%l T452B APPKWED: 
:le /J. A. F+alcic 

wfz KEcRIPTIcrJ 

m m  5/9/84 

Solar Evaporation Fond 2078 1) NOM 1) Oenter 
( m k l y  -le) mxived: 4/17/84 

North 

8 .4  

563 

98 + 48 

71 - + 41 

- 

- 

Oenter 

11.1 

5.5 

6 + 17 

21 2 25 

- 



DISTRIBUTION: u l r ~  NUMBER: m4-902 
R. L. Henry T452B m: 4-16-84 
C. T. Illsley ~ 4 5 2 ~  AtXXXWr NO: 331 
R. D. Gaskins 374 

f i l e  

- --- 

=LE DEscRImoN 
Solar Evaporation Rnd 2078 
Sanples: 1) North 2) enter 
Received: 4-10-84 

ANALYSIS REsutTs 

CBnter 

2 - + 16 

Gross Beta (pCi/L) 53 2 42 12 2 27 

805 

537 

11 0 1  

3.9 

0 -  



ANALYTICAL R E W H  I ,b&veaI-l 

F Account No. 331 Date 4-10-84 bb.No.  M84-825 

--- 
-0IIIw- 
am7R.M 
10 m- 

. Henry T452B 
, ~llsley T452B .  skins 374 
, Hoffman T452B 

. - -  

blar Evaporation Pond 2078 - 1) North 2) Center 

Center North - Analysis - 
8.2 10.2 

531 4.7 
Ph (S.U.) 

NO3 as N (mg/L) 

6mss Alpha (pCi/L) 

6mss Beta (pci/L) 

283 2 133 

72 2 47 

18 2 21 

21 2 29 



ANALYTICAL REPORT 

Account No. 331 Date 4-3-84 Lab.No. M84-766 
!. Henry T452B 
1. Illsley T4528 
D. Gaskins 374 
b. Hoffman T4526 
C Approved 

Reportd by 

I Desuiption 

Solar Evaporation Pond 2078 - Samples North a Center 

Received: 3-27-84 

Anal ys i s North 

Gross Beta (pCi/L) 53 + 40 
Gross Alpha (pCi/L) 139 63 
PH 8.1 
No3 N (mg/L) 51 0 

Center 

3 + 23 
12 15 

1 OT5 
7.1 



ANALYTICAL REPORT 

Solar Evaporation Pond 2078 - Samples North and Center 
Received 3-20-84 

b l i  

L 

D A ~ ~ u n t N o .  331 Date 3-27-84 bb.No. m4-688 
R. L. tknry T452B b 

C. T. Illsley T452B 
R. 0. Gaskins 374 

Hoffman T452B 
Rapwtsd by 

Approved 

Fok-miption 

Gross Alpha (pCijL) 

Gross Beta (pCi/L) 

PH 

10, as N (mg/L) 

Center 

6 2 21 

3 2 24 

8.6 11.3 

570 9.6 

- North 

144 2 74 

45 - + 36 

950 (3 - 79) pwc 4-7.3 

- 



ANALYTICAL R E W R T  

AwumNo. 331 D8ta 3-n-84 b b .  No. ~84-635 
.. Henry T452B 
-. Illsley T452B 
1. Gaskins 374 
1. Hoffman T4528 

Reponed by t -  
witxion 

Solar Evaporation Pond 2078 - Samples North and Center 
Received 3-1 3-84 I .lRcarltS 

North 

151 2 81 
- 

37 2 33 

8.0 

1367 

Center 

2 - + 16 

13 - + 22 

9.9 

6.7 



ANALYTICAL REPORT -1 International 
Wkanr0-P 
U-- 
1 a I r o 1 -  
-Qladl, (0101 

ACCOU~NO. 331 Oate 3-23-84 Lab. No. ~ 4 - 5 7 3  
1. Ills ey - T4528 
'* - T452B 

0. Gaskins - 374 
D. Hoffman - T4528 

'e 

Reported by 't Approved 

: s i o t  ion d '8 lbrth and Center Solar Ponds. 
fixived: 3-6-84 

2078 North 2018 Center 

80 f 42 
51 f 40 

3 f 15 
12 f 30 

8.2 10.9 
569 8.6 

?ss Alpha (pCi/L) 
?ss Beta (pCi/L) 

i -  



ANALY I I L A L  n t r v n  I 

iR. L. Henry - 14528 Accoum No. 331 Date 3-23-84 Lab. NO. M84-514 .? - 
t. 1. I l l s l e y  - 14528 
il. D. Gaskins - 374 
1. 0. Hoffman - T452B 
I , c L  

Reponed by 

be Description 

to78 North Solar  Pond. Received 2-28-84 

os Results 

Result Analysis - 
Gross Alpha (pCi/L) 76 f 33 

Gross Beta (pCi/L) 66 f 41 
PH 8.3 
NO3 as N (mg/L) 420 

. 
(3 - 79) pwc 4-7.3 



ANALYTICAL REPOF 

SOLAR EVAP. POND 2078 CENTER & NORTH 
Received: 2/21/84 

c 
Analvois Results 

To R.L. Henry 452 Account No. 331 Date 2/29/84 tab. NO. M84-451 
C.T. I l l s l e y  452 
R.D. Gaskins 374 
N.D. Hoffman 452 
F i l e  

Reported by 

Approved 

e 

ANALY S I S  RESULTS 

Center - North - 
Gross Alpha (pCi/L) 70+-31 6215 

Gross Beta (pCi/L) 34232 9*22 

PH -.8.4 10.6 

NO; a s  N 550 8.2 

L 
RF28950 (3 - 79) PPQC 47.3 



ANALYTICAL REP0 

M84-395 Cab. No. 
2/27/84 

Account No. Date 
33 1 

To 
R.L. Henry 452 
C.T. I l l s i e y  452 
R.D. Gaskins 374 
N.D. 'ffman 452 

F f l  

Reponed by - 

Approved 

Sample Description 

SOLAR EVAP. POND 207 B NORTH & CENTER 

ii-- Received: 2/14/84 
9nalvsis Results 

ANALYSIS RESULTS 

North Center 

PH 8.1 9.7 
NO: as N (mg/C) 579 8.6 
Gross Alpha (pCi/L) 110+56 2*16 
Gross Beta (pCi/L) 25*31 3i24 

L 
RF28950 (3 - 79) WQC 4-13 



ANALYTICAL R E W  

To Account No. 331 Date 2/16/84 Lab. NO. M84-311 
R.L. Henry 452 
C.T. I L l s i e y  123 
R.D. Gaskins 374 
N.D. Hoffman 452 
F$ 

Reported by 

Approved / J.A. Palc ic  

Sample Description 
SOLAR EVAP. POND 2078 CENTER 

Received: 2/7/84 

ANALYSIS 

Alpha (pCi/L) 
Beta (pCI/L) 

PH 
NOT a s  N (mg/L) 

RESULTS 

5214 
2522 
9.1 
7.1 

L 
RF289SO (3 - 79) PPQC 67.3 



ANALYTICAL REPOH I 

? O  i r u  
-ba.dDIDIQ1 

To A C C O U ~ N O .  331 Date 2/8/84 bb-m. ~ 4 - 2 4 8  
R.L. Henry 452 
C.T. Illsley 123 
R.D. Gaskins 374 
N . D .  Hoffman 452 

Reponed by 

MiL File Approved 

/J.A. Palcic 

Sample Denxiption 

SOLAR EVAP. POND 2078 CENTER 
Received: 1/31/84 

ANALY S I S 

Gross Alpha (pCi/L) 20223 
Gross Beta ( p C i / L )  23226 
PH 8 .4  

- RESULTS 

NO: as N (mg/L) 5.5 

I 
I 

328!350 (3 - 79) PQOC 4-73 



ANALYTICAL REPORT 

c Account No. 331 Date 2 /6 /84 Lab. No. f484-0182 i _. w r y  452 -. i t i s ley  123 
- Gaskins 374 Reported by 
:' Hoffman 452 

3 

.. 
- le 

Approved 

SOLAR EVAP. PONE 207 B CENTER 

. .  
b k  

ANALY S IS 

Gross Alpha (pCi/L) 
Gross Beta (pCi/L) 

PH 
NO3 as  N (mg/L) 

RESULTS 

6512 
5525 

7 .3  
10.1 

i. 

E a- * 

, 



POND 207C DATA 

SOLAR POND CLOSURE CHARACTERIZATION R E P O R T  
ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY 1988 APPENDICES 



hDQ[vtu IlmsRluTIoNAL 

P o 0 0  EOX 464 
GOLDEN, COMRADO 80401 

loBTB AMERICAN SPACE OPERATIONS 
CweRAL LABORATORY 
BUIIDING 881 

207 A and C Solar Pond - Quarterly - Received: 9-11-85 - 
‘hrrYPSIS RESULTS 

207 A 

10 -0 

21739 
171976 

- 

1.7 
0.1 

(2.7 2 0.6) X lo4 
(0.0 f: 4.2) X 10’ 

(s.6 f: 0.0) x lo4 

(0.0 2 1.0) x lo3 
(2.6 2 0.2) x lo4 
(3.0 2 0.8) X lo3 

207 C - 
12.5 

18841 
171135 

<0.1 

0.6 

(8.8 2 0.6) X lo3 
3 

(1.4 2 0.3) X lo3 

(1.8 2 0.3) X lo3 
(7.2 2 0.9) X lo2 

(6.4 2 1.1) X 10 

(1.3 2 0.1) x lo4 

. .  
- t  

. . “*: . .  . . i-.. . .. 
. .  . .  

. .  . .. . . -- . .. . -  .. I . .  

, : 

_ . .  . .  . .. - ... . . .  

1 
. .  . 



... .... ... ._... 
. ...... . . . . .  ".:. : . .  

booye= Iln%BNATIONAL 
m m  A)IE=CAN SPACE OPERATIONS 

COLDER, COLORhDO 80401 
P o 0 0  BOX 464 CENEXAL UEORATQRY 

BUILOIWC 881 

DISIRIBUTIolJ: LAB " B E B :  la5-1557 

Pi le 

DATE : 7- 1 1-85 4. 1. Illrlc~, HSdE T-452R ACCOUNT NO: 331 

-LE DESCRIPTION 

Solar Pond 207A 6 207C - Quarterly Recefvcd: 6-25-85 

ANALYSIS RESULTS 

Analysis 
Plf (S.U.) 

207A 

10.1 
- 

Be (ug/od) 0.1 
4 

Alpha (PCi/L) 2-4 X 10 

(5.2 2 1.0) x lo3 . 
(0.01 - 

t 

207C - 
10.7 

8000 

6420 

(0.1 

6.5 x lo3 
(1.1 2 0.2) x lo4 
<0.01 



ROcKmLL 1mRNATIoNAL 
WERCY SYSTEXS GROUP 
P.0. BOX 464 
COLDEN, COLORAM) 80401 

GE??ERAL LABORATORY 
BUILDING 881 

DISTRIBUTION: IABLJUIIBX: H85-0718 

c. T. x i i ~ i e y ,  W E  T ~ B  ACCOUNTNO: 331 
1. L. Henry, ESE T452B 

DATE: 4-25-85 

/IN i e  
APPROVED: 

SLUIPLE DESCXUTION 

2 0 7 4  Solar Pond - Q u a r t e r l y  - Received: 3-25-85 

ARALYSIS RESULTS 

Results  

7.7 

2593 
27304 
1.9 
<o. 1 
(2.5 - + 0 . 4 )  X lo3 

(2.1 - + 3.2) X lo1 
(4.3 - + 0.3) x lo3 

(1.1 F 0.5) x lo2 
(3.7 2 0.4) x 103 

0.0 + 0.0 - 



i w  

ROCI[WEU INTERNATIONAL 
ENERGY SYSTEMS GROUP 
P.O. BOX 464 
GOLDEN, COLORADO 80401 

ANALYTICAL REPORT 

GENERAL LABORATORY 
BUILDING 881 

DISTRIBUTION: LAB " B E R :  M84-2976 
DATE : 12-24-84 

T. I l l s l e y ,  HSdE T452B ACCOUNT NO: 331 
L. Henry, BSdE T452B 

F i l e  

, J. A. B l a i r  

. SAMPLE DESCRIPTION 

S o l a r  Pond 207C - Received:  12-5-84 

ANALYSIS RESULTS 

ANALYSIS 

pH (S.U.) 
RESULTS 

9 -8 

7050 
* 6 6 4 3 2  

(1 .5  2 0 . 3 )  X lo4 

405 + 79 

(4.6 - + 1.3) X lo2  

(0.4 2 1.0) X IO2 

(1.5 2 0.6) X lo3 

- 
(1.5 2 0 . 1 )  x lo4  



* ROCKNELL INTERNATIONAL 
ENERGY SYSTEMS GROUP 
P.O. BOX 464 
GOLDEN, COLORADO 80401 

ANALYTICAL REPORT 

GENERAL LABORATORY 
BUILDING 881 

N: NUHBER: I484 - 2276 
DATE : 9-27-84 

4. 1. Zllsley, T452B HSIE ACCOUNT NO: 331 
F l  le 

APPROVED:. 
/J. A. B l a i r  

3 W L E  DESCRIPTION 

Solar pond 207C - Quarterly sample - Received: 9-13-84 

ANALYSIS RESULTS 

Gross Alpha (pCi/L) 

Gross Beta (pCI/L) 

Results 

10.0 

7100. 

66757 ' 

(1.0 - + 1.7) x l o4  
771 - + 227 



ROCKWELL INTERNATIONAL 
ENERGY SYSTEM GROUP 
P.O. BOX 464 
GOLDEN, COLORADO 80401 

ANALYTICAL REPORT 

GENERAL LABORATORY 
BUILDING 881 

DATE : 8/15/84 
C. T. I l l s l e y  T-4526 ACCOUNT NO: 331 
N. 0. Hoffman T-452B 
R. L. Henry T-4528 
R. Do Gaskins 374 APPROVED : 
4 l e  

207C Solar Pond - Quarterly Sample Received: 6/5/84 

Result - Analysis 

pH (S.U.) 9.6 

NO3 as N (rng/L) 

Total Dissolved Solids (mg/L) 

Gross Alpha (pCi/L) 

Gross Beta (pCi/L) 

PU - 239 (pCI/L) 

Am - 241 (PCijL) 

u' ( P C W  

3H (pCi/L) 

2650 

2109 

2886 2 2423 

722 2 250 

(3.0 2 1.9) x lo1 

(9.7 2 3.4) x lo1 
(3.3 2 0.2) x 103 

(6.4 2 0.6) x lo3 



- 

msult 

9 07 

0.4 

2090 

(2.1. - + 1.5) x lo3 
(6.2 - + 1.7) x lo2 
(4.0 - + 1.7) x lo2 

4.9 x lo1 
1.2 x lo1 
2.3 x lo3 



POND 207A TCLP SLUDGE DATA 

SOLARPOND CLOSURECHARACTERIZATIONREPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY 1988 APPENDICES 





C l i e n t  : Roc kwe 11 
Rpw Batch :  8803-875 

Determinat ion  of Methanol i n  TCLP Leachates .  

The leachate was analyzed by Packed Column Gas Chromatography 
with a Flame I o n i z a t i o n  Detector. 

GC Condit ions :  

Column: S i x  Foot  x l/4 i n c h  g lass ,  pack w i t h  20% 

Oven Temp: 7OoC Isothermal 

I n j e c t o r  Temp: 2OO0C 

Detector Temp: 200°C 

Carbowax 20M on Supelcopor t  (80/100 mesh) 

R F W  # CLIENT I D  METBANOL 
8803- 87 5-00 2 TCLP Leachate  of S-Pond <15 ug/mL 

TCLP Blank < 1 5  ug/mL 
8803- 87 5-002 TCLP Leachate of S-Pond Dup <15  ug/mL 

Date C o l l e c t e d :  03-21-88 
Date Leached : 03-28,29-88 
Date Analyzed: 03-31-88 

The leachate was a l s o  screened for cyclohexanone,  l - b u t a n o l ,  
e t h y l e t h e r  and e t h y l  acetate.  These a n a l y t e s  were n o t  d e t e c t e d  
i n  t h e  leachates (es t imated  d e t e c t i o n  l i m i t  of 200 ug/mL). 

Carter P. N u l t o n ,  Ph.D.  DATE 
Manager 
L i o n v i l l e  A n a l y t i c a l  Laboratory 



WESTOwAnal ytics 
ROCKWELL 
RFW # 8803-875, VOAfs Only (Special List) 
W . 0 . Y  2029-21-01 

1. The following qualifiers are used on the data summary: 

U - Indicates that the compound was analyzed for but not 
detected. The detection limit for the Sam le (not 
the method detection limit) is reported wifh the U (e.g., 
10U). 

J - Indicates an estimated value. This fla is used either when 
estimating a concentration for tentatively s dentified com ounds 
where a 1: 1 response is assumed or where the mass spectra? data 
indicate the presence of a compound that meets the identification 
criteria but the result is less than the specified detection limit 
but greater than zero (e.g., 1OJ). If limit of detection is 10 
ug/l and a concentration of 3 ug/l is calculated, it is reported as 
35. 

BS - Indicates blank spike in which reagent grade water is 
spiked with the CLP matrix spiking solutions and carried 
through all the steps of the method. Spike recoveries are 
reported. 

BSD - Indicates blank spike duplicate. 
Ms - Indicates matrix spike. 
MSD - Indicates matrix spike duplicate. 
DL - Indicates that surrogate recoveries were not obtained 
because the extract had to be diluted for analysis. 

NA - Not applicable. 
DF - Dilution factor. 
NR - Not reported. 

2. Samples Collected: 03-21-88 
Leaching Date 03-28-88 
Analysis Date 03-29,31-88 

3. 

4. Several Tentatively Identified Compounds (TIC'S) were 

Samples were analyzed by the USEPA Method 8240. 

detected in the method blank and the sample. 

YV-% < 
DATE 

&&----A 
Carter €5 Nulton, Ph.D. 
Manager 
Lionville Analytical Laboratories 
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DATA SUMMARY FOR: ROCKWELL 

R.F.W. N O . :  8803-875-TCLP BLANK 

SAMPLE DESCRIPTION: TCLP BLANK 03-28 

-IDENTIFIED- 
(VOA FRACTION) 

427 
488 
54 6 
665  
748  

1 2 0  J 
25  J 

180  J 
4 5  

10 J 



DATA SUMMARY FOR: ROCKWEU 

R . F . W .  NO. :  8803-875-002 

SAMPLE DESCRIPTION: TCLP S-POND 

COMPOUND 

C -CYCLOALKANES/OLEFINS 
M h E D  HYDROCARBONS 
>C6-ALKANES 
C7-ESTER 

sCANf CONCENTRA TION 
(ug/L) 

427 
488 
546 
749 

140 J 
14 J 

110 J 
5 J  



DATA SUMMARY 

R.F.W. N O . :  

FOR: ROCKWELL 

8803-875-TCLP BLANK 

SAMPLE DESCRIPTION: TCLP BLANK 03-28 

TENT ATIVEU IDENTIFIED CmFmnJD S 
. (VOA FRACTION) 

CG-CYCLOALKANES 
UNKNOWN 
UNKNOWN 
UNKNOWN 
UNKNOWN 
UNKNOWN 

272 
329 
3 3 6  

442  
600 

388  

88 J 
12 J 

9 5  
190 J 

5 5  
18 J 



D A T A  SUMMARY F O R :  ROCXWELL 

R.F.W. N O . :  8803-875-002 

SAMPLE D E S C R I P T I O N :  TCLP S-POND 

TENTATIVEL y IDENTIFIED C O m o ~ D  S 
(VOA FRACTION) 

COMPOUN D 

269 
3 2 7  

600 
3 8 7  

120 J 
10 J 

130 J 
8 5  



APPENDIX E-2 

LABORATORY TEST RESULTS 

NORTH INTERCEPTOR TRENCH PUMP HOUSE 
BUFFER ZONE 

APRIL AND MAY 1986 

SOLAR PONDS 207A AND 207-B 

SOLAR POND CLOSURE CHARACTERIZATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY 1988 APPENDICES 



C07890010526 Date: March 1, 1987 
Revision No.: 1 

INTRODUCTION 

The results presented herein are for samples from Ponds 207- 

A and 207-B North, the interceptor trench pump house and the 

buffer zone collected in April and May 1986 and resampling 

of the interceptor trench pump house in August 1986. 

The samples are generally designated by a three character 

code. The last character designates the analytical sample 

code as shown in Table A. The remaining portion of the 

codes are as follows: 

Liquids 

Pond 207-A liquid is designated by a prefix of 207A and a 

two character code. The first character is, A,  B or C, 

indicates the location, north, center or south, 

respectively, that the sample was taken along the west side 

of the pond. The meaning of the second character is shown 

in Table A. 

- 

Pond 207-B North liquid is designed by a prefix 207B and a 

two character code. The first character of the code is the 

same as described for the Pond 207-A liquid samples. The 

meaning of the second character is shown in Table A. 

1 



C07890010526 

Sample 
Type 
Water 

Soil/Sediment 

Date: March 1, 1987 
Revision No.: 1 

TABLE A 

ANALYTICAL SAMPLE CODE 

Code 

1 

2 

3 

4 

5 

6 

7 

a 

1 

2 

3 

4 

5 

Designation 

Volat i les 

Semi-Volatiles 

Metals 

Cyanide 

Phenolics 

RCRA Waste Characterization 

Radiochemistry 

Tritium 

Vol at iles 

Semi-Volatiles 

Metals and Cyanide 

RCRA Waste Characteristics 

Radiochemistry 

2 



C07890010526 Date: March 1, 1987 
Revision No.: 1 

For samples from the interceptor trench pump house, the 

first character, L, indicates a liquid sample. The liquid 

was sampled in triplicate, A , B  or C, designated by the 

second character. A second character of 0 (zero) indicates 

a field blank sample. In the resampling, the sample code 

has a prefix of ITPH. 

Soils and Sediment 

Sediment from Pond 207-A is designated with a 207-A prefix 

and three character code. The first character, S, indicates 

a sediment sample. The second character, A ,  B or C ,  

indicates the location, north, center or south, 

respectively, that the sample was taken along the west side 

of the pond. The meaning of the third character is shown in 

Table A. 

-For samples from the interceptor trench pump house, the 

first characters, S ,  indicates a sediment sample. The 

second character, A or B, indicates the initial or duplicate 

sample, respectively. In the resampling, the sample code 

has a prefix of ITPH. The meaning of the third character is 

shown in Table A. 

3 



C07 8 9 0010 5 2 6 Date: March 1, 1987 
Revision No.: 1 

Samples from the buffer zone are designated by a three 

character code. The first character of the code indicates 
the composite sample number, 1, 2 or 3. The second 

character, A, B or C, indicates the sample depth. A surface 

scrape is designated by A, a sample from 0 to 6 inches by B 

and a sample from 6 to 12 inches by C. 

4 



S o l a r  ?ond 207A liquor 

Sample Numbers 

VOLATILE COMPOUNDS 

Compound ug/l 

Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylez? Chloride 
Acetoze- 
'Carbon Disulfide 
1,1 Dichloroethene 
1,l Dichloroethane 
_Trans-1,2- Dichloroethene 
Chlorof orm 
1 , 2  Dichloroethane 
2-Butanone 
l,l,l-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1,2 Dichloropropane 
Trans-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
cis-1,3-Dichloropropene 
-2-Chloroethylvinylether 

e. 
---. aromoform - 4-Xethyl-2-Pentanone 

2-Hexanone 
Tetrachloroethene 
1,1L2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Total Xylenes 

lO0OU 
lO0OU 
lO0OU 
lO0OU 
SOOU 

*260J 
SOOU 
SOOU 
500U 
500U 
500U 
50CU 

1000'5 
500U 
SOOU 

1ooou 
5 o o u  
5oou 
5oou 
500C 
500U 
500U 
500U 
500U 
lO0OU 
500U 

1oooL' 
:ooou 
5oou 
5 0  OU 
SOOU 
500U 
SOOU 
5000 
SOOU 

B1 c1 

l0OU NA 
l0OU 
l0OU 
l0OU 

5 OU 
*1OOJ 

sou  
5 OU 
50U 
5 OU 
sou 
SOL7 

l0OU 
5 o u  
5 ou 

l0OU 
sou 
50U 
SOU 
50U 
50U 
SOU 
SOU 
SOU 
l0OU 
3OG 
l0OU 
l0OU 
SOU 
SOU 
SOU 
SOU 
5 ou 
50U 
5 ou 

U - indicates that compound was analyzed for but not detected. 
The number associated with the letter U is the minimum detection 
limit attainable for the sample. 

J - indicates an estimated value. 

1 

? 



Sample Number 

5c1 - Compound uq/Kq S A 1  S B 1  

Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Me thy 1-7 Chloride 
A c e t one '.- 

1 , l  Dichloroethene 
1,l Dichloroethane 
Trans-1,2- Dichloroethene 
Chlorof o m  
1,2 Dichloroethane 
2-Butanone 
l,l,l-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
aromodichloromethane 
1,2 Dichloropropane 
Trans-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
cis-1,3-Dichloropropene 
2-Chloroethylvinylether 
Eromofom 
4-Xethyl-2-Peztanone 
2-Hexanone 
Tetrachloroethene 
1,1,-2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Total Xylenes 

1- 
-Carbon/ Disulfide 

3600U 3 6U 
3600U 3 6U 
3600U 3 6U 
3600U 3 6U 
l800U 18U 

* 4680 * 5 J B  
1800U 
1800U 
1800U 
1800U 
1800U 
1800U 
3 6 0 0 U  
1800U 
1800U 
3600U 
l800U 
1800U , 

1800U 
1800U 
1800U 
1800U 
1800U 
l800U 
3600U 

3600U 
3600U 
1800U 
1800U 
1800U 
1800U 
1800U 
1800U 
1800U 

ia oou 

18U 
18U 
16U 
18U 
18U 
18U 
3 cil 
18U 

3 6U 
18U 
18U 
18U 
18U 
18U 
18U 
18U 
18U 
3 6U 

3 6L' 
3 6U 
*200B 
18U 
18U 
18U 
18U 
18U 
18U 

iau 

:au 

4000U 
4000u 
4000U 
4000U 
2000u 

*1600JB 
2000u 
2000u 
2000u 
2000u 
2000u 
2000u 
4000u 
2000u 
2000u 
4000U 
2000u 
2000u 
2000u 
2000u 
2000u 
2000u 
2000u 
2000u 
4000u 
2000u 
4000u 
4000U 
*1200JB 
2000u 
2000u 
2000u 
2000u 
2000u 
2000u 

U - indicates compound was analyzed for but not detected. The 
number associated with the letter U is the minimum attainable 
detection limit for the sample. 

J - indicates an estimated value. 
B - analyte was found in blank as well as the sample;.indicates 
possible blank contamination. 

. 

1 



S o l a r  Pond 2079 liquor 

e VOWTILE COMPOUNDS 

Sample Numbers 

Compound ug/ 1 

Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1,l Dichloroethene 
1,l Dichloroethane 
Trans-1,2- Dichloroethene 
Chloroform 
1,2 Dichloroethane 
2-Butanone 
l,l,l-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Sromodichloromethane 
1,2 Dichloropropane 
Trans-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
lf1,2-Trichloroethane 
Benzene 
~is-1~3-Dichloropropene 
2-Chloroethylvinylether 
Bromoform 
4-Methyl-2-Pentanone 
2-tiexanone 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Total Xylenes 

e 

A1 

IOU 
1ou 
1 ou 
1ou 
*28B 
1ou 
5u 
5u 
5 3  
5u 
5v 
5u 
1 Oc'  
5u 
5u 

1ou 
5u 
5u 
5u 
5U 
5u 
su 
5u 
5u 
IOU 
5u 
1CU 
1 ou 
5u 
5u 
5u 
5u 
5u 
5u 
5u 

81 

IOU 
1ou 
1ou 
1ou 
*35B 
1ou 
5u 
5u 
5U 
5u 
5U 
5u 
1ou 
5u 
5u 
1ou 
5u 
5U 
5u 
5u 
5u 
5u 
5u 
5u 
1ou 
su 
1ou 
1 ou 
5u 

. 5u 
5u 
5u 
5u 
5u 
5u 

c1 

1ou 
1ou 
1ou 
1ou 

*19B 
1ou 
5u 
5u 
5u 
5u 
5u 
su 
1 ou 
5u 
5u 
1 ou 

5 u  
5u 
5u 
5u 
5u 
5u 
5u 
5u 
1ou 
5u 
1 ou 
1ou 
5u 
5u 
5u 
5u 
5u 
5u 
5u 

01 

10u 
LOU 
10u 
1 ou 

*71B 
1 ou 
5u 
5u 
5u 
5u 
5u 
5u 

*20 
5u 
5u 

10u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
10u 
5u 

10u 
10u 
5u 
5u 
5u 
su 
5u 
5u 
5u 

U - Indicates compound was analyzed f o r  but not detected. T h e  
number associated with the letter U is the minimum attainable 
detection limit for the sample. 

B - Analyte was found in the blank as well as the sample; 
indicates possible blank contamination. 

. 
1 



Interceptor T r e n c h  Pump House Water 

VOLATILE COMPOUNDS 

Sample Numbers 

Compound ug/l LA1 LB 1 LC1 LO 1 

Chloromethane 1 ou 
Bromomethane 1 ou 
Vinyl Chloride 1ou 
Chloroethane 1ou 
Methylene Chloride *3BJ  
Acetone 1 ou 
Carbon Disulfide 5u 
1,l Dichloroethene 5u 
1,l Dichloroethane 5u 
Trans-1,2- Dichloroethene 5U 
C h  1 O-i-o~O-m--- \ *3J 

' t,?- Dichloroethane 5u 
2-Butanone 1 ou 
l,l,l-Trichloroetkane 5u 
Carbon Tetrachloriae-' * 7  
Vinyl- Acetate 1ou 
Bromodichloromethane 5u 
1,2 Dichloropropane 5u 
Trans-lt3-Dichloropropene 5U 
Trichloroethene * 7  
Dibromochloromethane 5u 
l,l,Z-Trichloroethane 5u 
Benzene *1J 
cis-1,3-Dichloropropene 5U 
2-Chloroethylvinylether 1ou 
Bronofom 5u 
4-Xethyl-2-Fentanone 1ou 
2-Hexanone 1 ou 
Tetrachloroethene 5u 
1,1,2,2-Tetrachloroethane 5U 
Toluene 5u 
Chlorobenzene 5u 
Ethylbenzene 5u 
Styrene 5u 
Total Xylenes 5u 

1ou 
1 ou 
1 ou 
1 ou 
10u 
5u 
5u 
5u 
5u 

*6 
5u 

1 ou 
5u 

* 6  
1ou 
5u 
5u 
5u 

*8U 
5u 
5u 
5u 
5u 
1 ou 
5u 
1 ou 
1ou 
5u 
5u 
5u 
5u 
su 
5u 
5u 

*loa 

1 ou 
1ou 
1ou 
1 ou 

* 1 4 B  
1 ou 
5u 
5u 
5u 
5u 
5u 
5u 
1 ou 
5u 

* 7  
1ou 
5u 
5u 
5u 

5u 
5u 
5u 
5u 
1ou 
5u 
1ou 
1ou 
5u 
5u 
5u 
5u 
5u 
5u 
5u 

* 8  

10u 
10u 
1 ou 
10u 

*99B 
1 ou 
5u 
5u 
5u 
5u 
35 
5u 

5u 
5u 

10u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
10u 
5u 
1 ou 
10u 
5u 
su 
5u 
5u 
5u 
5u 
5u 

* 1 1 0  

U - Indicates compound was analyzed f o r  but not detected. The 
number associated with the letter U is the minimum attainable 
detection limit for the sample. 

J - Indicates an estimated value. 
B - Analyte was found in blank a s  well as  the sample indicating 
possible blank contamination. 

1 



interceptor Trench Pump House Sediments 

VOLATILE COMPOUNDS 

Sample Numbers 

Compound uq/xq SA1 5b1 

Chloronethane 
Bromornethane 
Vinyl Chloride 
Chloroethane 
Me.thylene Chloride - 

,--Xcetone /7 .* 3 
if arbon Disui’fide 
1 , 1 Dichloroethene 
1,l Dichloroethane 
Trans-1,2- Dichloroethene 
Chloroform 
?,2 Dichloroethane 
2-Butanone 
l,l,l-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1 , 2 Dichloropropane 
Trans-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
cis-1,3-Dichloropropene 
2-Chloroethylvinylether 
Bromoform 
4-Kethyl-2-Pentanone 
2-Eexanone 
Tetrachloroethene 
1,1,-2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Total Xylenes 

1 7 U  
1 7 U  
k 7 U  
1 7 U  

* 4 4 B  
*23  

* 3 B J  
8 U  
8 U  
8U 
8U 
8 U  
17U 

BU 
8 U  

1 7 U  
8 U  
8 U  
8 U  
3 5  
8 U  
8 U  
8 U  
8 U  

1 7 U  
8 U  

1 7 U  
1 7 u  

8 U  
8 U  
8 U  
8 U  
8 U  
8 U  
8U 

16U 
1 6 U  
1 6 U  
1 6 U  

* 2 7 B  
* 4 7  

* 5 J B  
BU 
8U 
8 U  
8U 
8U 

1 6 U  
8 U  
8 U  
16U 
8U 
8U 
8 U  

* 2 5  
8 U  
8 U  
8U 
8U 

16U 
8 V  

1 6 U  
16U 
8U 
8 U  

* 7 5  
8U 
8 U  
8 U  
8 U  

U - Indicates compound was analyzed for but not detected. The 
number associated with the letter U is the minimum detection 
l i m i t  attainable for  the sample. 

J - Indicates as estimated value. 
B - Analyte was found in the blank a s  well as the sample 
indicating possible blank contamination. 



Suffer Zone soi ls  a 
VOLATILE COMPOUNDS 

Composite 1 - Sample Numbers 
surface scrape 0-6" 6-12" 

Compound uq/Kq 1 A l  1B1 ic1 
Chloromethane 
Bromomethane 
Vinyl Chloride - Chloroethane 
Methylene Chloride ./, 

/ (,,Acetone .,. __-- --_- --- 
Carbon Disulfide 
i,l Dichloroethene 
1 , l  Dichloroethane 
Trans-1,t- Dichloroethene 
C5,loroform 
1 , 2  Dichloroethane 
2-Butanone 
l,l,l-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Zromodichloromethane 
1,2 Dichloropropane 
Trans-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
cis-1,3-Dichloropropene 
2-Chloroethylvinylether 
Sror.0f o m  
4-Methyl-2-Pentanone 
2-Iiexanone 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Total Xylenes 

1ou 
1ou 
1ou 
1ou 
5u 
1ou 
5u 
5u 
5u 
5u 
5u 
5u 
1 ou 
5u 
5u 
1ou 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
SU 
1ou 
5u 

1ou 
1 ou 
5u 
5u 

*1JB 
5u 
5u 
5u 
5u 

13u 
13U 
13U 
13U 

* 4  6B 
13U 
*3BJ 
6U 
6U 
6U 
6G 
6U 
13u 
6U 
6U 
13U 
6U 
6U 
6U 
6U 
6U 
6U 
6U 
6U 
13U 
6U 
13U 
13U 
6U 
6U 
6U 
6U 
6U 
6U 
6U 

14U 
14U 
14U 
14u 

*39B 
*130 

* 3 B J  
7u 
7U 
:u 
TU 
7u 

7u 
7u 

14v 
7u 
7u 
7u 
7u 
7u 
7U 
7u 
7u 

14V 
7U 

l i U  
14U 
7u 
7u 
*3J 
7u 
7u 
7u 
7u 

* 6 1  

U - Indicates compound was analyzed for but not detected. The 
number associated with the letter U is the minimum attainable 
detection limit f o r  the sample. 

J - Indicates an estimated value. -,<u 5- 5 'A- 
B - Analyte was found in blank as well as the sample indicating 
possible blank contamination. 

1 



a u f f e r  lone soils e 
VOLATILE COMPOUNDS 

Composite 2 - Sample Numbers 

Compound uq/Kq 

Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1,l Dichloroethene 
1,l Dichloroethane 
Trans-l,2- Dichloroethene 
Chlorof o m  
1 , 2 Dichloroethane 
2 -But anone 
l,l,l-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bronodichloromethane 
1,2 Dichforopropane 
Trans-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
cis-1,3-Dichloropropene 
2-Chloroethylvinylether 
Bronoforn 
4-Kethyl-2-Pentanone 
2-Hexanone 
Tetrachloroethene 
lrl,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Total Xylenes 

surface scrape 0-6" 6-12" 
2A1 2B1 2c1 

1ou 13U NA 
10u 13U 
1 ou 13U 
1ou 13U 
5u *32B 

* *10B 13U 
5u * 2 B J  
5u 6U 
5u 6U 
5u OU 
5u 6U 
5u 6U 
1 ou 13U 
5u 6U 
5u 6U 

1ou 13U 
5u 6U 
5u 6U 
5u 6U 
su 6U 
5u 6U 
5u 6U 
5u 6U 
5u 6U 
1ou 13U 
5u 6U 
1ou 13U 
IOU 13U 
su 6U 
5u 6U 

* l J B  6U 
5u 6U 
su 6U 
5u 6U 
5u 6U 

U - Indicates compound was analyzed for but not detected. The 
number associated with the letter U is the minimum attainable 
detection limit f o r  the sample. 

J - Indicates an estimated value. 
B - Analyte was found in blank as well as the sample indicating 
possible blank contamination. 

1 



Buffer Zone S o i l s  a 
VOLATILE C O M P O U N D S  

composite 3 - Sample Numbers 
surface scrape 

Compound uq/Kg 3A1 

Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1,l Dichloroethene 
1,l Dichloroethane 
Trans-1,2- DichloroetheRe 
Chlorof o m  
1,2 Dichloroethane 
2-Butanone 
l,l,l-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1,2 Dichloropropane 
Trans-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
cis-1,3-Dichloropropene 
2-Chloroethylvinylether 
Bromof o m  
4-Kethyl-2-Pentanone 
2-Hexanone 
Tetrachloroethene 
ltl,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Total Xylenes 

1 ou 
10u 
1ou 
1 ou 
5u 

*10B 
5u 
5U 
5u 
5u 
5U 
5u 
1 ou 
5u 
5U 
1ou 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
SU 

10U 
5u 
10u 
1ou 
5u 
su 

* 1JB 
5u 
5u 
5u 
SU 

0-6"  
3B1 

13U 
13U 
13U 
13U 
*32B 
13U 
*22J 

7 3  
7L' 
7u 
7 U  
7c' 

7u 
7u 
13U 
7u 
7u 
7u 
7u 
7u 
7u 
7u 
7u 
13u 
7t' 
13U 
13U 
7u 
7u 
7u 
7 u  
7u 
7u 
7u 

*20 

6-12'' 
3C1 

13U 
13U 
13U 
13U 
*288 
*71 
6U 
6U 
6U 
6U 
6U 
6U 

6U 
6U 
13U 
6U 
6U 
6U 
6U 
6U 
6U 
6U 
6U 

13U 
6U 
13U 
13U 
6U 
6U 
6U 
6U 
6U 
6U 
6U 

126 

U - Indicates compound was analyzed for but not detected. The 
number associated with the letter U is the minimum attainable 
detection limit for the sample. 

J - Indicates an estimated value. 
B - Analyte was found in blank as w e l l  as the sample indicating 
possible blank contamination. e 

1 



J u l y  16, 1986 
?age 1 o f  1 

M r .  Mark Selman 
Roy F. Weston 
938 Ouail S t reet  
3enver, CO 80215 

RE : 9299-21884-6 
Oate Samples Rec 'd 5-7-86 
Pro ject  2029-1 3-03-0 1 

REPORT OF ANALYSIS 

ALi7 Designation 9299-2 1884-6-5 
Sponsor Des ignat ion  207 A-B7 

So l a r  Pond 
Depth = 4 "  
5-7-86 

De t e  r m i  nat ion : pCi /L 

Gross  Alpha, 
2 counting e r ro r *  

2 counting e r ro r *  
Sross Beta, 

~ Iutonium-239, 
2 counting e r ro r *  

Americi um-241, 
2 counting e r ro r *  

Uranium-233 + 234, 
c counting e r ro r *  

Uraniuin-238, 
2 counting e r ro r *  

T r i-t i u m , 
2 counting error* 

80000 2 6000 

40000 +, 2000 

660 2 50 

45 +, 14 

14000 2 1000 

21000 2 1000 

-- 

9299-2 1884-5-6 
207A-68 

So1 a r Pond 
3ep th  ;t. 4 "  
5-7-36 

* V a r i a b i l i t y  of  the radioactfve d i s i n t e g r a t i o n  process (counting e r r o r )  
a t  the 95% confidence l eve l ,  1.960. 

Radiochemf s t r y  
Superv i so r  



A Accu-Labs Research.  Inc. 

M r .  Mark Selman 
Roy F. Ueston 
938 Qua i l  S t ree t  
Denver, CO 80215 

RE : 9299-2 1856-6 
Date Samples Rec’d 5-1-86 
Pro ject  2029-13-03-01 

REPORT OF ANALYSIS 

ALR Des ignat ion  
Sponsor Des ignat ion  

De termi nat ion  : pC i  /L 

Gross  Alpha, d i s so lved,  
+, counting e r ro r *  

+, counting e r ro r *  

2 counting e r ro r *  
Americium-241, d i s so lved,  

+, counting e r ro r *  
Uranium-233 + 234, 
cli ssol ved , 
5 counting error*  

t-counting error* 

+, counting error*  

Gross Beta, d i s so lved,  

UtOniUm-239, diSSOIVed, 

Uranium-238, d i  Ssolved, 

T r i  tium, t o t a l ,  

9299-2 1856-6-5 
207A-A7 

S o l a r  ?ond 
Northwest 

5-1-86 

46000 5 4000 

37000 +, 2000 

84 ? 16 

-2.2 -+ 3.6 

9299-2 1856-6-6 
207A-A8 

Solar  Pond 
Northwest 
5-1-86 

-- 17000 1000 

22000 5 1000 -- 
-- 610 f 270 

* V a r i a b i l i t y  o f  the radioact ive d i s i n t e g r a t i o n  process (counting e r r o r )  
a t  the 95% confldence level  , 1.960. 

BS’dh dk, 
Radiochemi s t r y  
Superv i so r  
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J u l y  1 7 ,  1986 
Page 1 o f  1 

Mr. Mark Selman 
Roy F. Weston 
938 Qua i l  S t ree t  
Denver, CO 80215 

RE : 9299-2 1890-6 
Date Samples Rec’d 5-8-86 
Pro ject  2029-13-03-01 

ALR % s i gna t i on  
Sponsor Des ignat ion  

Determination: pCi/g (d r y )  

Gross Alpha, 
2 counting e r ro r *  

Gross Beta, 
counting error* 

P1 utonium-239, 
2 counting error* 

Ainericium-241, 
f counting error* 

Yraniun-233 + 234, 
2 counting e r ro r *  

LJranium-238, 
f counting e r ro r *  

Tr i ‘i i um , 
2 counting error*,  pCi/L 

A i r  Dry Loss, X 

REPORT OF ANALYSIS 

9299-2 1890-6-5 
207A-SB7 

So l a r  Pond 
Center West 

5-8-86 

4700 +- 200 

190 f 40 

3400 2 100 

1400 2 200 

180 -+ 20 

210 2 20 

9299-2 1890-6-6 
207A-SB8 

So la r  Pond 
Center “es t  

5-8-86 

2400 f 600 
78.3 

f v a r i a b i l i  t y  of the r ad ioac t i ve  d i s i n t e g r a t i o n  process (counting e r ro r )  
a t  the 95% confidence l e v e l ,  1.960. 

BS/dh 

&w 

Radl o c h m l  stry _ _  _---- - .-:. 
Supervi sot- 



. Accu-Labs Research, Inc. 
I I JSS lj' 4St h * \ \  c-ncir \i'hc*ai Ridge. Coloratin q0033 
( ,303 ) 4 2.1.2 7 hh 

Ju l y  21, 1986 
Page 1 o f  1 

M r .  Mark Selman 
Roy F. Yeston 
938 Qua i l  S t ree t  
aenver, CO 80215 

RE: 9299-21907-6 
Date Samples Rec 'd  5-12-86 
P ro jec t  2029-13-03-01 

CO?.RECTED REPORT REPORT OF ANALYSIS 

ALR Designation 9299-21907-6-5 
Sponsor Des ignat ion  207A-SC7 

S o l a r  Pond 
SW Corner 

5- 12-86 

Determination: pCi/g (d ry )  

Gross A l p h a ,  
5 counting e r ro r *  

G ro s s  Beta, 
2 counting e r ro r *  

P1 utonium-239 , 
5 counting error* 

Anericium-241, 
2 counting e r ro r *  

!raniurn-233 + 234, 
5 counting e r ro r *  

Uranium-238 , 
*- counting e r ro r *  

T r  it i um, 
t counting e r ro r * ,  

A i r  D r y  Loss, 'x 

12000 f 1000 

1400 f 100 

1700 2 100 

3500 2 100 

120 2 20 

480 f 30  

pCi /L -- 
75.7 

9299-2 1907-6-6 
2 07 A- SC8 

So l a r  Pond 
5;: Corner 
5- 12-86 

1300 f 500 -- 
* Y a r i a b i l f t y  of the r ad ioac t f ve  d i s i n t e g r a t i o n  process (counting e r r o r )  
a t  the 95% confidence l e v e l ,  1.960. 

BS'dh do- 
- _  Rad i och emf s try 

Supervi sor 
.- 



A Accu-Labs Research. Inc. 

Ju l y  17, 1986 
Page  1 o f  1 

Mr. Mark Selman 
Roy F. Weston 
938 Qua i l  S t ree t  
Denver, CO 80215 

RE: 9299-21907-6 . 
Date Samples Rec’d 5-12-86 
P ro jec t  2029-1 3-0 3-0 1 

REPORT OF ANALYSIS 

ALR Des ignat ion  
Sponsor Des ignat ion  

Determination: pCi/g (dry)  

Gross Alpha, 
2 counting e r ro r *  

5 countinq error* 
Stoss  Beta, 

PI utonium-539, 
f counting e r ro r *  

Amer i c i um-24 1 , 
f counting e r ro r *  

Uranium-233 + 234, 
5 counting error* 

Uranium-238, 
L counting e r ro r *  

T r i t ium,  
f counting error*,  pCi/L 

Air Dry Loss, Z 

9299-2 1907-6-5 
207A- SC7 

So l a r  Pond 
SU Corner 
5- 12-86 

12000 2 1000 

1400 2 100 

1000 2 1 0 0 .  

2100 f 100 

7 1  2 10 

280 2 20 

-- 
58.8 

9299-2 1907-6-6 
207 A- SC8 

Solar  Pond 
SU Corner 
5-12-86 

1500 f 600 -- 
* V a r i a b i l i t y  of  the rad ioact i ve  d i s i n t e g r a t i o n  process (counting e r ro r )  
a t  the 95% confidence l e ve l ,  1.960. 

BS/dh dlzl 
Radiochemistry 
Supervisor  
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Accu-Labs Research, Inc. 
1 l4SS l\' 43th tl\c.nuc [Vhcar HidiJc. Colc,r,idc) SOO3.3 
( (03) 423-2766 

- .  

J u l y  17, 1986 
Page 1 o f  1 

r 4 r .  Mark Selman 
2oy F. Ueston 
938 Quail Street  
Denver, CO 80215 

RE : 9299-2 1843-6 
Date Samples Rec'd 4-30-86 
Pro ject  2029-13-03 

REPORT OF ANALYSIS 

A L R  Designation 9299-21843-6-2 9299-2 1843-6-4 9299-21843-6-6 
S?onsor Designation 2078-87 2078-C7 2078-07 

Solar Pond Solar Pond Solar Pond 
North (Central ) North (Central 1 North  (Central ) 

4- 30-86 4-30-86 4-30-86 

Determi nation : pCi /L 

Gross Alpha, dissolved, 

Gross Beta, dissolved, 

P 1  utonium-239, d i  ss. , 

Anericium-241, d i  ss.,  

Uranium-233 + 234, 

f counting error* 93 f 60 7 4  2 58 16 2 41 

f counting error* 25 2 89 100 f 92 -21 2 84 

2 c o u n t i n g  error* -43.02 f 0.11 -0.03 2 0.06 0.05 2 0.07 

2 counting error* 0.08 .t 0.08 -0.02 f 0.04 0.08 c 0.22 

dissolved, 
2 counting error* 51 f 2 53  2 2 0.10 +, 0.24 

Urani urn-238 , di ssol ved , 
2 counting error* 32 +, 1 33 f 1 -0.10 5 0.21 

*Variabi l i ty  o f  the radioactive disintegration process (counting error) 
a t  the 95% confidence l e v e l ,  1 . 9 6 ~ .  

BS'dhdeS 

pk>* Bud Summers 

Radlochem.1 stry 
Supervl sor 
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Accu-Labs Rpsc?arch, Inc. 

June 19, 1986 
r 

Page 1 of  1 

Mr. Mark Selman 
Roy F. Weston 
938 Quai l  S t reet  
Denver, CO 80215 

RE : 9299-2 1732-9 
Date Samples Rec'd 4-14-86 
P r o j et  t 2 029 - 1 3-0 3 

REPORT OF ANALYSIS 

ALR Designation 9299-21732-9-3 9299-21732-9-6 9299-21732-9-9 
Sponsor Designation 1A5 (BZ) 2AS (BZ) 3A5 (BZ) 

Composite 1 Composite 2 Ccmposite 3 
Surface Scrape Surface Scrape Surface Scrape 

Determination: pCi/g ( d r y )  

Gross Alpha, 
2 counting error*  

Gross Beta, 
f counting error*  

P1 utonium-239, 
i counting error* 

Amer i c i  um-24 1, 
i counting error*  

Uranium-233 + 234, 
2 counting error *  

Ur a n i urn-2 38, 
t counting error* 

Tritium, 
t cgunting error*, 
pCi /ml 

Air Dry Loss, X 

67 5 17 

55 5 7 

0.10 ? 0.20 

-0.02 2 0.03 

1.1 * 0.2 

0.89 2 0.20 

0.09 f 0.23 
24.8 

7 1  ? 18 

50 7 

0.02 f 0.10 

-0.02 f 0.03 

1.2 2 0.2 

1.2 2 0.2 

0.02 5.0.22 
21.9 

75 5 18 

56 f 7 

0.02 f 0.21 

0.00 f 0.05 

1.4 f 0.2 

1.2 f 0.2 

-0.05 f 0.22 
22.5 

*Va r i ab i l i t y  of the radioactive d i s in tegrat ion  process (counting error) 
a t  the 95% confidence leve l ,  1.960. 

BS/dh da/ 
Radi ochemi s t ry  
Supervi sor 



Accu-Labs Research, Inc.  
11155 iV 4Sih A \ r n u c  il'heat Ridqc. Colorado SO033 
(303) 4?3-?7bh 

June 26,- 1986 
Page 1 of 1 

M r .  Mark Selman 
Roy F. Weston 
938 Quail S t ree t  
Denver, CO 80215 

RE: 9299-21884-6 
Date Samples Rec 'd 5-7-86 
Project 2029-13-03-0 1 

REPORT OF ANALYSIS 

ALR Designation 929~-2 1884-6-1 
Sponsor Des ignat ion  207A-83 

So l a r  Pond 
Depth = 4" 

5-7-86 
Determination: ug/L 

A1 umi num, total 
Antimony. to ta l  - .  
Arsenic,  total  
Barium, total  
Beryl 1 ium, total  
Cadmium, total  
Cal ci urn, total  
Chromium, total  
Cobalt, total  
Copper, total 
I r o n ,  total 
Lead, total 
Magnesium, to ta l  
Manganese, to ta l  
Mercury, total  
N icke l ,  total  
Potassium, to ta l  
Selenium, to ta l  
S i l v e r ,  total  
Sodium, total  
Thal 1 i urn, total  
T in ,  total  
Vanadi urn, to ta l  
Z inc ,  total  
Phenols 

2640 
600U 
150 
2oou 
43 
70 
C8801 
16700 
200 
1800 
1600 
SOU 
C16501 
115 
0.2 
1900 
14,300,000 
sou 
37 0 
42,900,000 
l0OU 
13000 
100 
780 -- 

9299-2 1884-6-3 
207 A- 8 5 

Sol a r Pond 
Depth = 4"  

5-7-86 

WatefULaborabry 
Superv i so r  



A c c u - L a b s  Research, Inc. 
I IJSS ti' l S t h  t l \cni ic l i 'hra t  Ridgc. Colorado SO033 
( 3 0 3 )  423-2766 

June 26, 1986 ia Page 1 of  - 1 

M r .  Mark Selman 
Roy F. Weston 
938 Quai l  S t reet  
Denver, CO 80215 

RE: 9299-21856-6 
Date Samples Rec 'd 5-1-86 
Project  2029-13-03 

REPORT OF ANALYSIS 

ALR Designation 9299-21856-6-1 
Sponsor Designation 207A-A3 

So l a r  Pond 
Northwest 

5-1-86 
Determination: vg/L 

A1 umi num, total 
Antimony, total  
Arsenic , total  
Barium, total 
Bery l  1 i urn, total 
Cadmi urn, total 
Cal c i  urn, total 
Chromium, total 
Cobalt,  total 
Copper , total 
I r o n ,  total 
Lead, total 
Magnesium, total  
Manganese , total  
Mercury, total 
N i cke l ,  total 
Potassium, total  
Selenium, total  
S i l v e r ,  total  
Sodium, total  
Thai 1 i urn, total  
T i n ,  total  
Vanadium, total  
Z inc,  total  

2420 
600U 
150 
200u 
27 
100 

c9903 
16 300 
200 
1610 
8000 
SOU 

c 1540 3 
105 
0.2u 
1900 
13,200,000 
sou 
310 
36,300,000 
l0OU 
7000 
120 
620 

Phenol s -- 

9299-zias6-6-3 
207A-A5 

Solar  Pond 
Nort hwe s t 

5-1-86 

CC'dh & 
Water" Laboratory 
Supenri 5or 



Accu-Labs Research, Inc. 
11485 W. 48th  Avenue U'hrac Ridclc. Colorado Sncl3.3 
(303)  423-2766 

I June 26, 1986 
Page 1 of  2 -. 

klr. Mark Selman 
Roy F. Weston 
938 Quai l  Street 
Denver, CO 80215 

RE : 9299-2 1943-1 1 
Date Samples Rec'd 5-15-86 
Project  2029-13-03-01 

REPORT OF ANALYSIS 

ALR Designation 
Sponsor Des i gnat i on 

Determination: pg/L 

A1 umi num, total 
Antimony, total 
Arsenic , total  
8arium, total  
Beryl l ium, total 
Cadmium, total  
Cal cium, total  
Chromium, total 
Cobalt, total  
Copper, total  
I r o n ,  total  
Lead, total  
Magnesium, total  
Manga_nese, total  
Mercury, total  
N ickel ,  total 
Potassium, total  
Selenium, total  
S i l v e r ,  tota l  
Sodium, total  
Thal 1 i um, total  
T i n ,  tota l  
Vanadium, total  
Z inc,  tota l  
Phenols 

9299-21943-1 1-1 
207A-C3 

Solar  Pond 
Southwest 

5-15-86 

2310 
600U 
lO0OU 
2oou 
39 
150 

c7703 
13700 
500 
1750 
1500 
SOU 

[1540] 
95 
0.2u 
2000 
14,300,000 
SOU 
350 
38 , 500,000 
l 0 O U  
13000 
2 10 
690 -- 

9299-2 134 3- 1 1-3 
207A-CS 

Solar  Pond 
Southwest 
5-15-86 



Accu-Labs Research, Inc. 

June 26, 1986 
Page 2 of 2 

M r .  Mark Selman 
Roy F. Weston 

RE: 9299-21943-11 
Date Samples Rec’d 5-15-86 
Project 2029-1 3-03-0 1 

ALR Designation 
Sponsor Designation 

Determi nat ion: pg/L 

A1 umi nurn, total 
Antimony, total 
Arsenic,  total 
Barium, total 
Beryl 1 i urn, total  
Cadrni urn, total 
Cal c i  urn, total  
Chromi urn, total  
Cobalt, total  
Copper, total 
I ron ,  total  
Lead, total  
Magnesium, total  
Hanganese, total 
Mercury, total 
N ickel ,  total 
Potassium, total 
Selenium, total 
S i l v e r ,  total 
Sodium, total 
Thal 1 i um, total 
Tin, total  
Vanadium, total  
Zlnc,  total  
Phenol s 

CC’dh de/ 

REPORT OF ANALYSIS 

9299-21943-11-7 
207A-03 

Solar  Pond 
Southwest 
5-15-86 

2oou 
60U 
1ou 
2oou 
5u 
su 
14403 
su 
20u 
E7 1 
E901 
11  

[991 
5u 
0.2u 
20u 
c14301 
5u 
5u 
15400 
1ou 
40U 
5u 
57 -- 

9299-2 1943-1 1-8 
207A-05 

Solar  Pond 
Southwest 
5-15-86 

/ 

t a  thy,fCai r ns 
Wate? Laboratory 
Supervisor  



Accu-Labs Research. Inc. 

June 2 7 ,  -1986 
Page 1 of  1 

Mr. Mark Selman 
Roy F. Weston 
938 Quail S t r e e t  
Denver, CO 80215 

RE:  9299-21870-8 
Date Samples Rec'd 5-6-86 
Project  2029-13-03 

REPORT OF ANALYSIS 

A L R  Designation 9299-2 1870-8-1 
Sponsor Designation 207A-SA3 

Solar Pond 
NW Corner 
5-5-86 

Determination: mg/kg  dry wt. 

Aluminum, total  
Antimony, total  
Arsenic, total  
Barium, total  
Seryll  i um, total  
Cadmium, total 
Cal c i  urn, total  
Chromium,  total  
Cobal t ,  total  
Copper, total  
Iron,  total 
Lead, total 
%agnesium, total  
Yanganese, total  
Mercury, total  
Nickel,  total 
Potassium, total  
Selenium, total  
S i l v e r ,  total  
Sodium, total  
Thal lium, total  
T i n ,  total  
Vanad i um, total  
Zinc, total 
Phenol s ,  total  

CC/dh de-. 

9299-21870-8-3 
207A-SA5 

Solar Pond 
NH Corner 

5-5-86 

11300 
250U 
4 2U 
83311 
3 09 
1110 
24 100 
1010 
83U 
425 
3590 
65 
20400 
153 
7.5 
124 
59000 
2 1u 
153 
15 4000 
42U 
167U 
208U 
248 -- 1.7U 

Supervl sor 



Accu-Labs Research. Inc. 

@ CC/dhdb 

11000 
27 3U 
45u 
909 u 
668 
10500 
50000 
1500 
91u 
1590 
5550 
455 
21000 
595 
25 
1320 
50000 
23U 
19 1 
130000 
45u 
182U 
227u 
595 -- 

_ _ - -  

t 

Page I of 1 

M r .  Mark Selman 
Roy F. Ueston 
938 Quai l  St reet  
Denver, CO 80215 

RE :  9299-21890-6 
Date Samples Rec 'd  5-8-86 
Project  2029- 1 3-03-0001 

REPORT OF ANALYSIS 

ALR Designation 9299-2 1890-6-1 9299-2 1890-6-3 
Sponsor 3es ignat ion 207A-583 207A- Sa 5 

Solar Pond 
Ce n t e r We s t 

Sol a r Pond 
Center West 

5-8-86 5-8-86 

Determination: mg/kg dry w t .  

A 1  umi num, total 
Antimony, total  
Arsen ic.  total - 
Sarium, total  
S e r y l l  ium, total  
Cadmium, total  
Cal c i  um, total  
Chromium, total  
Cobalt,  total 
Copper , total 
I r o n ,  total  
Lead, total  
Magnesium, total  
Manganese, total  
Mercury, total  
N i c ke l ,  total  
Potassium, total  
Selenium, total  
S i  1 ver  , tota l  
Sodium, total  
Thal 1 i urn, total  
T i n ,  tota l  
Vanadium, total 
Z i nc ,  total  
Phenol s ,  total  

Watef Laboratory 
Supervi sor 



\ A c c u - L a b s  Research .  Inc .  
( 3 0 3 )  423.2766 

June 30,-  1986 
Page 1 o f  1 

Mr. Mark Selman 
Roy F. Weston 
938 Quail S t r e e t  
Denver, u) 80215 

RE: 9299-21907-6 
Date Samples Rec’d 5-12-86 
P r o j ec  t 2029 - 1 3-0 3-0 1 

REPORT OF ANALYSIS 

ALR Designation 9299-2 1907-6-1 
Sponsor Designation 207A- SC3 

Solar Pond 
SW Corner 

5- 12-86 

9299-21907-6-3 
207 A- SC5 

S o l a r  Pond 
94 Corner 
5- 12-86 

Determination: mg/kg dry wt. 

A1 umi num, total  
Antimony, total  
Arsenic,  total  
Sarium, total  
Beryl 1 i urn, tota l  
Cadrni um, tota l  
Cal c i  um, tota l  
Chromi um, total  
Cobal t ,  total  
Copper, tota l  
Iron,  total  
Lead, total  
Magnesium, total  
Manganese, tota l  
Mercury, total  
Nickel ,  tota l  
Potassium, total  
Selenium, total  
S i lver ,  total 
Sodium, total  
Thai lium, total  
T f n ,  tota l  
Vanadi urn, total 
Zinc, total  
Phenols, tota l  

11900 
333u 
56U 
l l l 0 U  
1570 
1220 
19600 
19700 
111u 
879 
6900 
142 
61  10 
178 
10 
16 2 
65300 
28 U 
2 37 
166000 
56U 
22211 
278U 
2 27 -- 

Water‘ Laboratory 
Supervf sor 

CC’dh dk 



Accu-Labs Research. Inc.  
/ A  I I485 W JRfh A\cnuc ii'heat Ridgc. Colorado $00.33 

(303)  423-2ih6 

June 11 , '1986 
Page 1 o f  2 

Mr. Mark Selman 
Roy F. Weston 
938 Quai l  St reet  
Denver, CO 80215 

RE: 9299-21823-20 
Date Samples Rec 'd 4-28-86 
Project 2023-13-03 

REPORT OF ANALYSIS 

ALR Designation 9299-21823-20-3 9299-2 1823-20-5 9299-2 1823-20-9 
Sponsor Des ignat ion LB3 ( I T P H )  LB5 ( I T P H )  LC3 ( I T P H I  

Sample B Sample B Sample C 

Determi nat ion : p g / L  

A1  umi num, total 
Antimony, total  
Arsenic , total  
Barium, total 
Beryl 1 i um, total  
Cadmi urn, total  
Cal c i  um, total 
Chromium, total  
Cobal t , total 
Copper , total 
I r o n ,  total 
Lead, total  
Magnesium, total  
Manganese, total  
Merc_ury, total 
N ickel ,  total 
Potassium, total 
Selenium, total  
S i l v e r ,  total  
Sodium, total 
Thallium, total  
Tin, total  
Vanadium, total  
Z inc,  total  
Phenol s ,  total  

2oou 
6OU 
1ou 
200u 
5u 
5u 
308000 

r9  1 
20u 
5u 
20u 
5u 
76800 

c121 
0.5 
20u 
7 37 00 
11 
12 
451000 
1ou 
400U 
sou 
24 -- 

2oou 
6 OU 
1 ou 
220 
5u 
5u 
319000 
C7 1 

2ou 
5u 
20u 
5u 
77400 
r133 
0.4 
2ou 
71500 
12 
10 
462000 
1ou 
40OU 
sou 
30 -- 



Accu-Labs Research. Inc. 

June 11, 1986 
Page 2 o f  2 

Mr. Mark Selman 
Roy F. Weston 

RE : 9299-2 1823-20 
Date Samples Rec 'd  4-28-86 
Project  2023-13-03 

REPORT OF ANALYSIS 

ALR Des ignat ion  9 2 9 9 -2 18 2 3- 2 0- 1 1 9 2 9 9 -2 18 2 3- 2 0- 1 5 9 2 9 9-2 18 2 3- 2 0- 1 7 
Sponsor De s i gna t i on  LCS (ITPH) LO3 WLC LO5 HPLC 

Sample C D i s t i l l e d  Water D i s t i l l e d  Water 

Determi nat ion :  pg/L 

Aluminum. tota l  
Antimony, tota l  
A r sen ic ,  tota l  
Barium, to ta l  
Bery l l i um,  tota l  
Cadmium, tota l  
Cal c i  urn, to t  a1 
Chromium , to ta l  
Cobal t, tota l  
Copper, to ta l  
I r o n ,  t o ta l  
Lead, tota l  
Magnesium. to ta l  
Manganese , to ta l  
Mercury, tota l  
N icke l  , tota l  
Potassium, to ta l  
Selenium, tota l  
S i  1 v e t  , to ta l  
Sodium, to ta l  
Thal 1 i urn, to ta l  
T i n ,  to ta l  
Vanadium, to ta l  
Z i nc ,  to ta l  
Phenols ,  tota l  

cC/dh& 

2oou 
6 OU 
1ou 
2oou 
5u 
5u 

su 
20u 
5u 

C803 
5u 

t663 
5u 
0.2u 
2ou 

[2201 
5u 
5u 

14403 
10u 
4 OU 
5 OU 
58 

c2203 

-- 

Water Laboratory  
Supe rv i s o r  



M r .  Mark Selman 
2oy F. Meston 
938 Quail S t ree t  
Denver, CO 80215 

RE: 9299-21843-6 
Date Samples Rec’d 4-30-86 
Pro ject  2029-13-03 

REPORT OF ANALYSIS 

ALR Designation 9299-2 184 3-6-1 9299-2 184 3-6-3 929 9-2 18 43- 6-5 
Sponsor Des i gna t i on  2078-83 2078-C3 20 7 8-0 3 

So la r  Pond So l a r  Pond Solar  Pond 
North (Center) North (Center) North (Center) 

4-30-86 4-30-86 4-30-86 
Determination: ug/L 

Alu3inum, total  
Antimony, total  
A r sen i c ,  total  
Barium, total 
Bery l  1 i um, to ta l  
Cadmi um, to ta l  
Cal c i  um, total  
Chromium, total  
Cobal t * total  
Copper total  
I r o n ,  total 
Lead, total  
flagnesium, to ta l  
Manganese, to ta l  
MerciJry, total  
N i c ke l ,  total  
Potassium, to ta l  
Selenium, to ta l  
S i l v e r ,  total  
Sodium, total  
Thal 1 i urn, total  
T i n ,  to ta l  
Vanadium, total  
Z i nc .  total  

0 CC’dh & 

2oou 
60U 
1ou 
200u 
5u 
su 
187000 
5u 
20u 

[6 1 
20u 
su 
67500 
su 
0.2u 

r301 
627 00 
9 

[ S I  
374000 
1ou 
400U 
sou 
5u 

2 oou 
60U 
1 ou 
220 
5u 
5u 
17  6000 

C9 1 
20u 
5u 
20u 
5u 
66400 
su 
0; 2u 
20u 
60500 
9 

c71 
363000 
1 ou 
400U 
5 OU 
5u 

200u 
60U 
1ou 
200u 
5u 
5u 

C9901 
5u 
20u 
5u 

CZOI 
su 

r4073 
5U 
0.2u 
20u 

C 1101 
5u 
5u 

c3301 
1ou 
4ou 
50U 

C111 

a t  y a r n s  
Water Laboratory 
Supervisor 



Accu-Labs Research, Inc. 
I I4SS \U 4Sth Atvnur \Vhcat Ridgc. Colorado SO033 

& (303) 423-2766 

June 26. 1986 I- 
Page t of 2 

Mr. Mark Selman 
Roy F. Ueston 
938 Quail St reet  
Denver, CO 80215 

RE: 9299-21833-18 
Date Samples Rec'd 4-29-86 
Project 2029-13-03 

REPORT OF ANALYSIS 

ALR Designation 9299-2 1833-18-1 9299-2 1833- 18-3 9299-2 1833-18-8 
Sponsor Designation Solar Pond Solar  Pond Solar  Pond 

207B-A3 2078-AS 2078- B 5 
North Northwest North Northwest North Central 

Corner Corner 4-29-86 
4-29-86 4-29-86 

Determination: pg/L 

A1  umi num, total 
Antimony, total 
Arsenic, total 
Barium, total 
Beryl 1 i um, total  
Cadmi um, total  
Cal c i  urn, total 
Chromium, total 
Cobalt, total 
Copper, total 
I r o n ,  total 
Lead, total 
Magnesium, total 
Manganese, total  
Mercury, total 
N ickel ,  U t a 1  
Potasslum, total  
Selenium, total  
S i l v e r ,  total 

Thal llum, tota l  
Tin, total  
Yanadlum, total  
Z inc,  total 
Phenols 

Sodium, total  

2oou 
60U 
10u 
2oou 
su 
su 
198000 
5u 
2ou 

c143 
c903 
5u 
72600 
15 
0.2u 
50 
56100 
9 
5u 
451000 
1ou 
400U 
sou 
22 -- 



Accu-Labs Research, lnc.  

June 26,  1986 
Page 2 of 2 

M r .  Mark Selman 
Roy F. Weston 

RE : 9 299-2 1833- 18 
Date Samples Rec’d 4-29-86 
Project 2029-13-03 

ALR Designation 
Sponsor Des ignat ion 

Determination: ug/L 

A1 umi num, tota l  
Antimony, tota l  
Arsenic,  total  
Barium, total  
Beryl 1 i um, tota l  
Cadmi um, total  
Cal c i  urn, total  
Chromium, tota l  
Cobalt, total  
Copper, total 
Iron, total 
Lead, total  
Magnesium, tota l  
Manganese, tota l  
Mercury, tota l  
N ickel ,  total  
Potassium, to ta l  
Selenium, tota l  
S i l v e r ,  total  
Sodium, tota l  
Thallium, tota l  
Tln,  total  
Vanadium, tota l  
Z inc,  total  
Phenol s 

CC’dh de-. 

REPORT OF A N A L Y S I S  

9299-2 1833-18-12 
So lar  Pond 

North (Northeast) 
2078-CS 

4-29-86 

929 9-2 18 3 3- 18 -1 6 

2078-05 

4-29-86 

Solar  Pond 

F ie ld  Blank 

Supervi sor 



Accu-Labs Research. Inc. 

Page 1 of  3 

M r .  Mark Selman 
Roy F. Weston 
938 Quail Street 
Denver, CO 80215 

RE: 9299-21741-27 
Date Samples Rec 'd 4-15-86 
Project 2029-1 3-03 

REPORT OF ANALYSIS 

ALR Designation 9299-21741-27-1 
Sponsor Designation 183 (BZ) 

Composite 1 
0-6" depth 

Determi nat ion : mgl k g  , 
dry  wt. 

Aluminum, total 
Antimony, total 
Arsenic,  total 
Barium, total 
Beryl l ium, total 
Cadmium, total 
Cal ci um, total 
Chromium, total 
Cobalt, total 
Copper , total 
I ron ,  total 
Lead, total 
Magnesium, total 
Manganese, total 
Mercury, total 
N ickel ,  total 
Potassium, total  
Selenium, total  
S i l v e r ,  total 
Sodium, total 
Thallium, total  
.Tin, total 
Vanadfum, total  
Z lnc,  total 
Phenols 

8190 
38 U 
6.3U 
126U 
3.2U 
3.2U 
I 16601 
11 
13U 

C6.91 
9080 
31 

[ 12401 
27 4 
0.1u 

1131 
[I3901 
3.2U 
3.2U 
6 3U 
6.3U 
25U 
32U 
33 
0.3U 

9299-2 17 4 1-27 -4 9299-2 174 1-27 -7 
1C3 (BZ) 283 (BZ) 

Composite 1 C a p o s i t e  2 
6- 1 2 " d e p t h 0-6" depth 

8640 
37 u 
1OF 
123U 
3.1U 
3.1U 

[ 11001 
10 

(223 
C6.61 

12400 
19 

[ 10303 
293. 
0.lU 

(161 
[ 11003 
3.1U 
3,lU 
6 2U 
6.2U 
25U 
38 
23 
0.5 

6540 
38 U 
7 .O 
128u 
3.2U 
3.2U 

I13201 
9.0 ~.~ 

I121 
C8.41 
9610 
29 

I9971 
247 
0.1u 
13U 

[ 12601 
3.2U 
3.2U 
64U 
6.4U 
26 U 
3 2U 
29 
0.3U 



Accu-Labs Research, Inc. 

May 30, 1986 
Page 2 of  3 

M r .  Mark Selman 
Roy F. Weston 

RE: 9299-21741-27 
Date Samples Rec 'd 4-15-86 
Project 2029 - 13-0 3 

REPORT OF ANALYSIS 

ALR Designation 9299-2 174 1-27-10 9299-2 174 1-27-1 3 9299-2 1741-27-16 
Sponsor Designation 2C3 (BZ) 303 (BZ) 3C3 (BZ) 

Composite 2 Composite 3 Canposite 3 
6- 1 2 " depth 0-6" depth 6-12" depth 

Determination : mg/ kg , 
dry wt. 

A1  umi num , tot  a1 
Antimony, total 
Arsenic,  total 
Barium, total  
Beryl  1 i um, total  
Cadmium, total 
Cal ci um, total 
Chromium, total  
Cobalt, total 
Copper, total  
I r o n ,  total  
Lead, total 
Magnesium, total  
Manganese, total  
Mercury, total  
Nickel  , total 
Potassium, to ta l  
Selenium, total  
Si 1 ver , total 
Sodi um, total 
Thall ium, total  
Tin, total  
Vanadium, total  
Z i nc ,  total  
Pheno l s  

7640 
37 u 
6.1U 
122u 
3.0U 
3.0U 

(14401 
9.6 
12u 

19.11 
10200 
16 

1 10601 
196 
0.lU 

C171 
C 12501 
3.0U 
3.0U 
61U 
6.1U 
24U 
30U 
30 
0.2u 

6740 
38 U 
6.4 
128u 
3.2U 
3.2U 

C 14001 
5.7 
13U 

(8.31 
9580 
17 

C9761 
2 15 
0.1u 

C131 
C11903 
3.2U 
3.2U 

(681 
6.4U 
26U 
3 2U 
25 
0.3U 

7200 
38U 
6.3U 
125U 
3.1U 
3.1U 

c10201 
5.6 
25 

C9 -91 
10900 
15 

C8831 
28 5 
0.1u 
13U 

c9511 
3.1U 
3.1U 
6 3U 
6.3U 
25U 
3 1U 
20 
0.3u 



Accu-Labs Research, Inc. 
I I4S5 l V  48th Avenue lt’hcat Ridge. Colorado SOO3.1 A (.10 i) J23.2766 0 May 30, 1986 

’age 1 of 1 

M r .  Mark Selman 
Roy F. Ueston 
938 Ouail Street 
Denver, CO 80215 

RE: 9299-21732-9 
Date Samples Rec’d 4-14-86 
Project  2029-13-03 

REPORT OF ANALYSIS 

ALR Designation 9299-21732-9-1 9299-21732-9-4 9299-21732-9-7 
Sponsor Designation 1A3 (BZ) 2A3 (BZ) 3A3 (E21 

Composite 1 Canposite 2 Canposite 3 
Surface Scrape Surface Scrape Surface Scrape 

Determination: mg/kg, 
dry  wt. 

A 1  umi num, total 
Antimony, total  
4rsenic , total  
,arium, total 
Beryl  1 i um, total 
Cadmi um, total  
Cal c i  urn, total  
Chromium, total  
Cobal t , total  
Copper, total 
I r o n ,  total  
Lead, total 
Magnesium, total 
Manganese, total  
Mercury, total  
N icke l ,  total  
Potassfurn, total  
Selenium, total  
S i l v e r ,  total 
Sodium, total  
Tha l l 1  urn, total 
Tfn, total  
Vanadium, total 
Z inc ,  total  
Phenols  

@ CC/dh& 

a770 
40U 
6.7U 
133U 
3.3u 
3.3u 

118401 
10 
13U 

(9.63 
11000 
38 
13601 
272 
0.1u 
13U 

C 17001 
3.3u 
3.3u 
67U 
6.7U 
27 U 
33u 
4 1  
0.3U 

9140 
4 1U 
6.8 
135U 
3.4u 
3.4u 

E 19301 
10 
14U 

t9.71 
11400 
48 

c 14901 
337 
0.lU 

E133 
El8601 
3.4u 
3.4u 

E2173 
6.8U 
27U 
34u 
49 
0.3U 

9050 
4 1U 
6.8U 
135U 
3.4u 
3.4u 

(19601 
13 
14U 

c 103 
12300 
42  

I: 13501 
28 6 
0.lU 
14U 

C17501 
3.4u 
3.4u 

C 1403 
6.8U 
27 u 
34u 
44 
0.3U 



Accu-Labs Research, Inc. 
I 14S5 tc 48th i\\,c.niie \C'heai Hidgc. Colordo hO(1.i.j 
(303) 423-2;66 

July  21 ,- 1986 
Page 1 of  1 

M t ,  Mark Selman 
Roy F. Weston 
938 Qua i l  S t reet  
Denver, CO 80215 

RE : 9299-2 1884-6 
Date Samples Rec'd 5-7-86 
Project  No. 2029-13-03-01 

REPORT OF ANALYSIS 

ALR Des ignat ion 9299-2 1889-6-2 9299-2 1884-6-4 
Sponsor Des ignat ion 207A-,B6 207A-86 

So la r  Pond 207A Solar Pond 207A 

React i v i ty ,  mg/L: 
Cy a n i d e 
S u l f i d e  

19 

9.9 Co r r o s i v i  ty-pH -- 
I g n i  t a b i l  i ty, 'C a 
Total Cyanide, mg/L 9.4 -- 
Hexavalent Chromi um, mg/L -- co.01 

*Not analyzed due to in su f f i c ient  sample. 

MAH/dh d b  
RCRA Ana iy s i s  " d. 



Accu-Labs Research, Inc .  
I1085 \{’ 48th r\\rnuc \5’hrat Hidgc. Cnlclrddo hOO33 
(303)  023-2766 

J u l y  21; 1986 
Page 1 of  1 

Mr. Mark Selman 
Roy F. Ueston 
938 Quai l  S t reet  
Denver, CO 80215 

RE: 9299-21856-6 
Date Samples Rec’d 5-1-86 
Project No. 2029-13-03-01 

REPORT OF ANALYSIS 

ALR Designation 9299-2 1856-6-2 
Sponsor Des ignat ion 207A-A4 

Solar  Pond 207A 
Northwest 

Reactiv ity,  mg/L: 
Cyanide 
Su l f ide  

Cor ros i v i  ty-pH 

I g n i  tab i l  i ty, ‘C 

Total Cyanide, mg/L 

Hexavalent Chromium, mg/t 

*Not analyzed due to i n s u f f i  i ent  sa ple. 
**Not calculated due to interferences. 

- 

MAH/dh 

cb 

9299-2 1856-6-4 
207A-A6 

Solar  Pond 207A 
Northwest 

** 

9.8 

>loo 

<0.01 

Soils and Overburden 
Supervisor 



Accu-Labs Research, Inc. 
IIJSS \V 4 8 t h  rl \cnuc \\'heat Ridqc. Colorado 8003.3 
(.Nu) 423-2766 

J u l y  23, 1986 
Page 1 o f  1 

M r .  Mark Selman 
Roy F. Ueston 
938 Quail S t r e e t  
Denver, CO 80215 

RE: 9299-21943-11 
Date Samples Rec'd:  5-15-86 
Project  No. 2029-13-03 

REPORT OF ANALYSIS 

ALR Des ignat ion  9299-21943-11-2 9299-21943-1 1-4 9299-21943-11-9 
Sponsor Des ignat ion  207 A-C4 207A-C6 207 A-Ob 

De termi nat ion  : mg/L 

React i v i t y  : 

Cy a n i d e 
S u l f i d e  

C o r r o s i v i  ty-pH 

* 

9.8 

c 10 

6.6 

I g n i  t a b i l  i t y ,  ' C  -- >loo >loo  
-- -- Total Cyanide 17 

Hexavalent Chromi urn -- 0.02 (0.01 

*Not analyzed due to i n s u f f i c i e n t  sample. 
- 



Accu-Labs Research, Inc. 
I 1485 i V  4Sth Avcnue iVheai I{id!y. Colorado h()().t.l 
(J03) 423-2766 

July  21, -1986 
Page 1 of  1 

M r .  Mark Selman 
Roy F. Weston 
938 Quai l  Street 
Denver, CO 80215 

RE: 9299-21907-6 
Date Samples Rec'd 5-12-86 
Project No. 2029-13-03-01 

REPORT OF ANALYSIS 

ALR Designation 9299-2 1907-6-2 
Sponsor Designation 207A-SC4 

Solar  Pond 207A 
SW Corner 

Sed i men t C-Compo s 1 te 

RCRA EP Toxic ity,  mg/L: 

Arsenic -- 
Bar i  urn 
Cadmi um 
Chromium 
Lead 
Merc ury 
Selenium 
S i  1 ver 

React iv i ty,  pg/g: 
Cyanide 
Su l f ide  

Cor rbs i v i  ty-pH -- 
f gn i t ab i l i t y ,  'C -- 
Hexavalent Chromium, mg/L -- 
Total Cyanide, pg/g 6.5 

*Not calculated due to interferences. 

9299-21907-6-4 
207A-SC6 

Solar Pond 207A 
SW Corner 

Sediment C-Composi te  

0.04 

4.5 ' 
0.86 
0.11 
0,001 

<0.005 
<0.02 

c0.2 

6.3 * 

9.0 
,100 
0.01 -_ 

MAH/dh RCRA Analysls 
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VOA ORGANIC ANALYTICAL DATA PACKAGE FOR ROCKY FLATS 

DATE RECEIVED: August 21, 1986 

SAMPLE WESTON ID 
DESCRIPTION R.F.W. NUMBER DATE COLLECTED VOA ANALYSIS 
I TPH-LA I 8608- 682-0070 8/ 19/86 9/01/86 
I TPH-SAX 8608-682-0080 8/19/86 9/01/86 
ITPH-LB 1 8608-682-0240 8/19/86 9/01/86 
ITPH-LC1 8608- 682 - 0250 8/19/86 9/01/86 
I TPH-SB 1 860%-682-0260 a/ 19/86 9/01/86 
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